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water and that this assesement should

take into account the petential migration

of any hazardous subsiance through -
surface water to downstream sources of
drinking water.

SARA added two criteria for
evaluating sites under saction
105{a}(8){A}: Actual or potentizl
contamination of the ambient air and
threats through the human food chain: In
additien, CERCLA section 118, added by
SARA, requires EPA to give a high
priority to facilities where the release of
hazardous substances has resulted in
the closing of drinking water welis or
- has contaminated a principal drinking

water supply. Finally, CERCLA section
125, added by SARA, requires revisions
ta the HRS to address facilities that
contain substantial volemes of wastes
specified in section 3001b)(3}AJ() of
the Solid Waste Disposal Act,
ccmmonly referred to as the Resource
Conservation and Recovery Act -

. {RCRA)}. These wastes include fiy ash
wastes, bottom ash wastes, slag wastes,
and flue gas emission contro} wastes
generated primarily from the
combustion of coal or other fossil fuels.
Specilfically, section 125 requires EPA to
revise the HRS to assure the appropriate
consideration of each of the following
site-specific characteristics of such
facilities: -

* The quaniity, toxicity, and
concentratons of hazardous -
constituents that are present in such
waste and 2 comparison with other
wastes;

* The extent of, and potential for.
release of such hazardous constitnants
into the environment; and

* The degree of risk to hiuman health
and the environment posed by such
con:stituents.

EPA published an advange notice of
proposed ndemaking {ANPRM]} on April
9, 1857 (52 FR 11513}, announcing its
intention to revise the HRS and -
requesting comments on a number of
issues. After a comprehensive review of
the original HRS, including .
consideration ef alternative models and
“cience Adviscry Board review, EPA
published a notice of proposed
rulemaking (NPRM) for HRS revisions
on December 23, 1988 {53 FR 51982}, The
NPRM contains a datailed preamble,
whick skould be cansulted for a more
extensive discussion of CERCLA. SARA,
the HRS, and the proposed changes to
the HRS,

Today, EPA js publishing the revised
“HRS. which will supersede the HRS
previously in effect ag appendix A to the
NCP.CERCLA section H5(c)1]) states
that the revised HRS shall be applied to
any site newly listed on the NPL after its
effective date: as specified in section

105{z}{3), sites scored with the originat
HRS prior to that effective date need not
be reevaluated. C

The HRS is a scoring system based on
factors grouped into fhres factor
calegories. The factor categories are
multiplied and then normalized to 100
points to obtain a pathway score {eg.
the ground water migration pathway
score). The final HRS score is abtained

bycomhh;ingthepaﬂanyscomnsing _

a root-mean-square method. The
proposed HRS revised every factor to
some extent. A few factors were
replaced, and several new factors were
added. The major proposed changes

 included:

{1) Consideration of patential as well
as actual releases to air;

{2} Addition of mobility factors;

(3] Addition of dilution and distance
weightings for the water migration
pathways and modification of distapce
weighting i~ the air migration pathway;

{4} Revisions to the toxicity factor:

{5) Additions to the list of covered
sensitive environments;

{6) Addition of human food chain and
recreation threats 1o the surface water
migration pathway;

{7) Revision of the hazardous waste
quantity facter to allow a tiered
approach; -

(8) Addition of health-based
beachmarks for evaluating populasion
factors 2nd ecolcgical-based

‘benchmarks for evaluating sexsitive

environments;

{9) Addition of factors for evaluating
the maximally exposed individual; and

{10} Irclusion of a new onsite
exposure pathway.

EPA conducted a field test of the
proposed HRS to assess the feasibii ty
of implementing the proposed HRS
factors, 1o detenmine resources required
for specific tasks, ta assess the

‘avaiiability of information needed for

evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the objectives, site
inspections were performed at 29 sites
rationwide. The sites were selected
either becayse work was already
planned at the site or because the sites
had specific features EPA wanted to test
using the proposed revisions to the HRS.
The majer resulis of the field test were
summarized on September 14, 1089 (54
FR 37949}, when the field test report was
made available for public review and
comment. -

H. Overview of the Final Rule

The rule being promulgated toda ¥
incorporates substantial changes to
revisions propesed in December 1965,
EPA has changed the rule for three
reasons: {1) To respond to the general

comment submitted by many
commenters that the factar categories
and pathways need to be consistent
with each other; {2} to respond to
specific recommendations made by -
commenlers; and (3) o respond to
problems idectified during the feld test
and discussed in the field test report.
Major changes affecting multiple
pathways include:

* Muhiplication of hazardous waste
quantity faclor, texicity, and other
waste characteristics factors; T

* Uncapping of popalation factors
{i.e,, no limit is placed on maximum
value}, _

* Revised criteria for establisking aa
observed release:

* Capping of potestial 1o release at a
vahieless than observed release;

~ Eeviston of the toxicity evaluation
to select carcinogenic and non—cancer
chroric values in preference ta acute
toxicity values:

= Elimination of Level IfI
concentrations and extension of
weighting based on levels of exposure to
nearest individua! (wellfintake; formerly
maximally exposed individual) factors:

* Modification of the weights
assigred to Level I and Level IY
concentrations;

* Revisions to the benchraarks vsed
and methods for determining’
exceedance of benchmarks;

* Use of ranges to assign values for
potentially exposed populations:

* Inclusion of factors assessing
exposures of the nearest individual in
all pathways;

* Revisions to distance and dilution

" weights-in 2il pathways except ground

water migration; - )
* Replacement of the use fastors with
less heavily weighted resources factors:
= Evaluation of wetlands based on
size or surface water frontage; and

* Specific instructions for the
evaluation of radionuclides at
radioactive waste sites and sites with
radiozctive and other harardous
substances wastes.

The major changes in the ground
water migration pathway include:

* Replacement of depth ta aquifer/
kydraulic conductivity and sorptive
capacity factors with travel time and

-depth to aquifer factors; and

* Revision of the mobility factor,
includiing consideration of distribution
coeificients.

In the surface water migration
pathways, the major changes incinde:

* Elimination of the separate
recreational use-threat:

* -Addition of a ground water to
surface water component:




REFERENCE 1
Page 4

Federal Register / Voi. 55, No. 241 / Friday, December 14, 1080 7 Rules -and. Regulations 51535

. Figure 1j ‘
- Ground Water Migration Pathway |

'ORIGINALHRS ~

Likeliliood of Release = X Waste Characteristics X Targets
.] Observed Release ‘Toxicity/Persistence -~ .Ground Water Use

. or _ . Hazardous Waste Quantity - - Distance to Nearest Well/
Route Characteristics - ~ 7 Population Served

- " Depth to Aquifer of
Concern

Net Precipitation

Permeability of

" Unsaturated Zone

Physical State =~

Containment

FINAL HRS

Likelihood of Release =~ X  Waste Characteristics - X  Targets

Observed Release Toxicity/Mobility Nearest Well

. or o Hazardous Waste Quantity = Population

Potential to Release ’ " Resources
Containment Wellhead Protection-Area
Net Precipitation '
Depth to Aquifer

Travel Time
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 300
{FRL-3730-8]
RIN 2050 AB73

Hazard Ranking System

AGENCY: Environmental Protection
Agency.
AcTion: Final rule. -

SUMMARY: The Environmeatal Protection
Agency {EPA) is adopting revisions te
the Hazard Ranking System [HRS), the
principal mechanism for placing sites on
the National Prarities List (NPL). The'
revisions change the way EPA evaluates
potential threats to human health and
the environment from hazardous waste
sites and make the HRS more accurate
in assessing relative potential risk.
These revisions comply with other
statutory requirements in the Superfund
Amendments and Reauthorization Act
of 1986 {SARA).
DATES: Effective date March 14, 1991 As
discussed in Section IIT H of this
preamble, comments are invited on the
‘addition of specific benchmarks in the
air and soil exposure pathways it}
Yanuary 14, 1991.
ADDRESSES: Documents related to this
rulemaking are available atand -~
comments on the specific benchmarks in
. the air and soil exposure pathways may
be mailed to the CERCLA Dacket Office,
05-245, U.S. Environmental Protection
Agency, Waterside Mall, 401 M Street,
SW, Washington, DC 20460, phone 202-
382-3046. Please send four copies of
conpments. The docket is available for
viewing by appointment only from 9:00
am to 4:00 pm, Monday through Friday,
excluding Federat hohdays The docket
number is 10SNCP-HRS.
FOR FURTHER INFORMATION CONTACT:
Steve Caldwell or Agnes Ortiz,
Hazardous Site Evaluation Division,
Cifice of Emergency and Remedial
Response, 05-230, U1.S. Environmental
Protection Agency, 401 M Strest, SW,
Washington, DC 20466, or the Superfund
Hotline at 800-424-9346 (in the
Waskhington, DC area, 202-362-3000).
SUPPLEMENTARY INFORMATION:

~ Table of Contents

i Background
H. Overview of the Final Rule
- HI. Discussion of Comments

A. Simplification
B. HRS Structure Iysues
C. Hazardous Waste Quant:ty
0. Toxicity
E. Radionuclides
F. Mobility/Persistence

G. Observed Rele: ¢ -
H. Benchmarks
1. Use Factors
}- Sensitive Entironments

- K. Use of Available Data
L. Ground Water Migration Pathway
M. Surface Water Migration Pathway
N. Soil Exposure Pathway
0. Air Migration Pathway
P. Large Volume Wastes
Q. Consideration of Removal Actions

{Current Versus Initial Conditions)
R. Cutoff Score
IV. Section-hy-Section Analys:s of the Rule

Changes
V: Required Analyses
A, Executive Order No. 12291,
B. Regulatory Flexibility Analysis
C. Paperwork Reduction Act :
D. Federalism Implications

1. Background

In 1980, Congress enacted the
Comprehensive Environmental
Response, Compensation, and Liability
Act {CERCLA) (42 U.S.C. 9601 et seq.),
commonly called the Superfund, in
response to the dangers posed by
uncontrolled releases of hazardons
substances, contaminants, and
poliutants. To implement section
105(8}(A} of CERCLA and Executive
Order 12316 (46 FR 42237, August 20,
1981}, the U.S. Environmental Protection
Agency {EPA} revised the National Oi
and Hazardous Substances Pollation
Contingency Plan (NCP), 40 CFR part
300. on July 16, 1982 {47 FR 31186), with
later revisions on September 186, 1985 (50
FR 37624), November 20, 1985 {50 FR
47912), and March 8; 1990 (55 FR 8666).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of bazardous
substances, pollutants, or cortaminants.

Section 105{8}{A) of CERCLA (now
section 105[3][8){A]] requires EPA to
establish:

Criteria for determining priorities among
releases or threatened releases [of hazardons
substances] throughkout the United States for
the purpose of taking remedial action and. to
the extent practicable taking into account the
potential urgency of such action, for the
purpase of taking removal action. Criteria
and priorities * * ~ shall be based upox the
relative risk or danger to public health or
welfare or the environment * * * taking into
account to the extent possible the population
at risk, the harard potential of the hazardors
substances at such facilities, the potentiai for
contasnination of drinking water supplies, the
potential for direct human contact, {and} the
potential for destruction of sensitive
ecosystems. ™ * 7,

To meet this requirement and help set
priorities, EPA adopted the Hazard
Ranking System (HRS) as appendix A to
the NCP {47 FR 31180, July 16, 1982). The
HRS i3 a scoring system nsed to assess
the relative threat associated with
actual or potential releases of hazardous

substances at sites. The HRS is the
primary way of determining whether a
site is to be included on the National
Priorities List (NPL), the Agency’s list of
sites that are priorities for long-term
evaluation and remedial response, and
is a crucial part of the Agency's program
to address the identification of actual
and potential releases. (Each State can
nominate one site to the NPL as a State
top priority regardless of its HRS score:
sites may also be added in Tesponse toa
health advisory from the Agency for
Toxic Substances and Disease Registry
(see NCP, 40 CFR 300.425{c)(3}).) Under
the original HRS, a score was
determined for a site by evaluating three
migration pathways—ground water,
surface water, and air. Direct contact
and fire and explosion threats were also
evaluated to defermine the need for
emergency actions, but did not enter
into the decision on whether to place a
site on the NPL.

In 1986, Congress enacted the
Superfund Amendments and
Reanthorization Act of 1986 [SARA)
{Pub. L. 95-499}, which added section
105{c}(1) to CERCLA, requiring EPA to
amend the HRS to assure “to the
maximum extent feasible, that the
hazard ranking system accurately
assesses the relative degree of risk to
buman health and the environment
posed by sites and facilities subject to
review.” Congress. in its Conference
Report on SARA, stated the substantive
standard against which HRS revisions
could be assessed:

This standard is 10 be applied within the
context of the puspose for the National
Priorities List; i.e., identifying for the States
and the public those facilities and sites which
appear to warrant remedial actions. * * *
This standard does not, however, require the
Hazard Ranking Systein to be equivalent to
detailed risk assessments, quantitative or
qualitative, such as might be performed as
part of remedial actions. The standard
requires the Hazard Ranking System to rank
sites a3 accurately as the Agency believes is
feasible using information from preliminary
assessments and site ingpections * * *
Meeting this standard does not requice long-
term menitoring or &n accurate determination
of the full nature and extent of contamination
at sites or the projected levels of exposare
such as pright be done during remedial
investigations and feasibility studies. This
provision is intended to ensure that the
Hazard Ranking System performs with a
degree of accuracy appropriate to its role in
expeditiously identifying candidates for
response actions. {H.R. Rep. No. 962, stk
Cong. 2nd Sess, at 199-200 [1986]]

Section 165(c){2) further specifies that
the HRS appropriately assess the human
health risks associated with actual or
potential cogttamination of surface
waters used for récreation or drinking
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water and that this assessment shouid

take into account the petential migration

of any hazardons subsiance through -
surface water to dowastream sources of
drinking water.

SARA added two criteria for
evaluating sites under sactian
105{a}{8)(A): Actnal or potentizl
contamitation of the ambient air and
threats through the human food chain: In
addition, CERCLA section 118, added by
SARA, requires EPA 1o give a high
priority to facilities where the release of
hazardous substances has resulted in
the closing of drinking water wells or
has contaminated a princi drinking

" water supply. Finally, CERCLA section

125, added by SARA, requires revisions

ta the HRS to addrass facilities that
contain substantial volrmes of wastes
specified ir section 3001(b){3aK Al(i) of
the Solid Waste Disposal Act,
ccmmonly referred to as the Resource
Conservation and Recovery Act -
{RCRA). These wastes include fly ash
wastes, bottom ash wastes, slag wastes,
and flue gas emission control wastes
generated primarily from the
combustion of coal or other fossil fuels.
Specifically, section 125 requires EPA to
revise the HRS to assure the appropriate
consideration of each of the following
site-specific characteristics of such
facilities: A .

. * The quantity, toxicity, and
concehtrations of hazardous -
constituents that are presen® in such
waste and a comparison with other
wastes; '

* The extent of, and potential for.
release of such hazardous constituents
into the environment; and

* The degree of risk to human health
and the environment posed by such
constibients.

EPA published 2n advance notice of
proposed rulemaking {ANFRM) on April
8, 1857 (52 FR 11513}, announcing its
intention to revise the HRS and
requesting comments on a number of
issues. After a comprehersive review of
the original HRS, including , .
consideration cf alternative models and
“ecience Advisory Board review, EPA
published a notice of propased
rulemaking (NPRM] fcr HRS revisions
on December 23, 1988 {53 FR 51962). The
NPRM contains a detailed preamble,
whick should be cansulted for a more
extensive discussion of CERCLA. SARA.
the HRS, and the proposed changes to

‘the HRS.

Today. EPA is publishing the revised
‘HES, which will supersede the HRS
previously in effect as appendix A to the
NCP. CERCLA section H5{c)f1) states
that the revised HRS shall be applied to
any site newly listed on the NPL after its
effective date: as specified in section

105{z){3), sites scored wi'h the original
HRS prior to that effective date peed not
be reevaluated.

The HRS is a scoting system based on
factors gronped into three factor
categories. The factor categories are
multiplied and then normalized to 100
points to: obtain @ pathway score fe.g..
the ground water migration pathway
score}. The ﬁn!al.l‘e Iﬂlﬁ!“y score is obtained
by combining the pa 3cores using
a root-mean-square method. The
proposed HRS revised every factor to
some extent. A few factors were
replaced, and severat new factors were
added The major proposed changes
included: : -

(i} Considerstion of potential as well
as actual releases to air;

{2} Addition of mobility factors;

{3} Addition of dilution and distance
weightings for the water migration
pathways and modification of distapce
weighting iz the air migration pathway;

(4] Revisions to the toxicity factor;

{3) Additions to the list of covered
sensitive environments;

(6} Addition of human food chain and
recreation threats to the suxface water
migration pathway;

{7] Revision of the hazardous waste
quantity factor to allow a tiered
approach; o

{8) Addition of health-based
benchmarks for evaluating populstion
factors znd ecological-based
benchmarks for evaluating sensitive
environments;

{9) Addition of factors for evaluating
the maximally exposed individizal; and

(10} Inclusion of a new onsite
exposure pathway.

EPA conducted a field test of the
praposed HRS to assess the feasibitity
of implementing the proposed HRS
factors, to determine resources required
for specific tasks. to assess the
avaiiability of information needed for
evaluation of sites, and to identify
gifficulties with the use of the proposed
revisions. To meet the objectives, site
inspections were performed at 29 sites
nationwide. The sites were selected
either because work was already
planned at the site or because the sites
had specific features EPA wanted to test
using the proposed revisions to the HRS.
The major results of the field test were
summarized on September 14, 1088 {54
FR 37949), when the field test report was
made available for public review and
comment. -

II. @verview of the Final Rule

The rule being promulgated today
incorporates substantial changes to
revisions proposed iz December 1986.

. EPA has changed the rule fot three

reasons: {1} To respond to the general

comment submitted by many -
commenters that the factar categories
and pathways need to be consisterst
with each other; {2) 1o respond to
specific recommendations made by
commenters; and (3} to respond to

-+ problems identified during the field test
- and discugsed in the feld test report.

Major changes affecting multiple
pathways inclede:

* Multiplication of hazardous waste
quantity factor, taxicity, and other
waste characteristics factors;

* Uncapping of population factors
{i-e, no limit is placed on maximum
value);

* Revised criteria for establishing an
obsérved release:

* Capping of poteniial tg release at 3
value iess than observed release;

= Revision of the toxicity evaluation
to select carzinogenic and non-caxcer
chronic values in preference to acyte
toxicity values;

* Elimina%ion of Level HI
concentrations and extension of
weighting based on levels of exposure ta
nearest individual (well/intake; formerly
maximally exposed individual) factars;

* Modification of the weights
assigred to Level I and Level B
concentrations:; '

* Revisions to the benchmarks vsed
and methods for determining
exceedance of benchmarks:

* Use of ranges to assign values for
potentially exposed pepulations; -

-+ Inclusion of factors assessing
exposures of the nearest individual in
all pathways;

* Revisions to distance and dilution

- weights.in 21l pathways except ground

water migration; . .
* Replacement of the use factors with
less heavily weighted resources factors:
+ Evaluation of wetlands based on
size or surface water frontage; and

* Specific instructions for the
evaluation of radionuclides at
radioactive waste sites ard sites with
radioactive and other hazardous
substances wastes.

The major chasges in the ground
water rigration pathway include:

* Replacement of depth ta aquifer/
bydraalic conductivity and sorptive
capacity factors with travel time and

-depth to aquifer factors: and

* Revision of the mobility factor,
including consideration of distribution
coefficients.

In the surface water migzation
pathways, the major changes inciude:

* Elimiaation of the separate
recreational use threat:

* . Addition of z ground water to

sarface water component:
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= Incorporation of sicaccumulation
into the waste characteristics factor
category rather than the targets factor
category for the human food chain
threat;
* Revision to allow use of additional
 tissue samples in establishing Level |
" concentrations for the human food chain
threat; and
= Addition of ecosystem
bioaccumnulation potential factor for
sensitive environments.

‘Fhe major changes in the soil
exposure-pathway (formerly the onsite
exposure pathway) include:

« Elimindtion of separate
consideration of the high risk_
population; .

» Inclusion of hazardous waste
quantity in the waste characteristics
factor category;

_* Consideration of workers in the
resident threat's targets factor category;

* Revisions to scoring of terrestrial
sensitive enviroaments.
The major changes in the air
migration pathway include:
-» Separate evaluation of gas and
particulate potertial to release; and
» Consideration of actual :
contamination in evaluating sensitive
environments. : . ‘
Figures 1 to 4 show the differences
between the pathways in the original
HRS and in the final rule.
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. Figure |

Ground Water Migration Pathway

‘ORIGINALHRS ~

Likelitiood of Reledse X Waste Characteristics X Targets

| Observed Release Toxicity/Persistence ©  Ground Water Use

or : .Hazm:icms Waste Qua:_ni;y’_ - ‘Distance to Nearest Welly -

Route Characteristics Popelation Served
-~ Depth to Aquifér of
Concern

Net Precipitation

Permeability of

" Unsaturated Zone

Physical State

Containment

Likelihoodof Release X  Waste Characteristics - X Targets

Observed Release Toxicity/Mobility . Nearest Well
or Hazardous Waste Quantity . - Popalation
Potential 1o Release _ " Resources
Containment _ Wellhead Protection.Area
Net Precipitation '
Depth to Aquifer

Travel Time
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Figure 3

Soil Exposure Pathway

FINAL HRS
Resident Population Threat
Likelihood of Exposure X  Waste Characteristics X  Targets
Obsexved Contamination Toxicity . Resident Individual
Hazardous Waste Quantity Resident Population
_ ‘Workers
Resources
Terrestrial Sensitive
Environments
+
Nearby Population Threat
Likelihood of Exposure X  Waste Characteristics X Targets
| Auractiveness/Accessibility  Toxicity Population Within 1 Mile
Area of Contamination Hazardous Waste Quantity Nearby Individual

" New pathway.
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Figure 4
Air Migration Pathway
- ORIGINALHRS '
Likeliioodof Release X - WasteCharacteristics X Targets
Observed Releaso ) Reactivity and Incompatibility  Population Within 4.0
: . Toxicity ' Radips
Hazardons Waste Quantity Distance to Sensitive
' . Ervironment
Land Use

FINAL HRS

[Likelihood of Refease X Waste Characteristics X Targets

.| Observed Release ~ ToxicityMobility Nearest Individual

or Hazardons Waste Quantity Population
Potential to Release . 7 - Resources

. Sensitive Environments
Gas '

Gas Containoent

Gas Source Type

Gas Migration Potential

Particulate '

Particulate Containment

Particulate Source Type

Particulate Migration -
Potential
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Section OI of this preamble
summarizes and responds to major
issues raised by commenters. These
issues are organized so that issues that
affect multiple pathways are covered
first, followed by discussions of
individual pathway issues. Section [V
provides a section-by-section discussion
of the final rule. All substantive changes
not discussed in section III are identified
in section V. Because the rule has been
substantially rewritten to clarify the
requirements, editorial changes are not
generally noted. -

1. Discusston of Commnents

About 100 greups and individuals
submitted comments on the ANFRM and

NEPRM. Nineteen of these also submitted .

comments on the feld test report; two
other groups submiited comments only
.on the field test report. The commenters
included more than 20 State agencies,
several Federal agencies, companies,
trade associations, Indian tribes,
environmental groups, technical
consultants, and individuals. This

* section summarizes and responds to the
major issues raised by commenters, A
description of the comments and EPA’s
response to each issue raised in the
comunents are available in Responses to
Comments on Revisions to.the Hazard
Ranking System (HRS} in the EPA
CERCLA docket {see ADDRESSES section
above).

A. Simplification .

In response to SARA, EPA proposed
revisions to the HRS so that, to the
maximum extent feasible, it accurately
assesses the relative risks posed by
hazardous waste sites to human health
and the environment. Consequently, the

" proposed rule required more data than
did the original HRS.

A number of commenters stated that
the data collection requirements of the
propesed rule were excessive given its
purpose as a screening tool. These
commenters expressed concern that the
data requirernents were too extensive
for a screening process; specifically, that
the data requirements would lengthen
the time needed to score sites with the
HRS, increase the cost of listing sites,
and, therefore, limit the money available
for remedial actions. Most -
ceminenters—even those who
considered that the revisions increased
the accuracy of the model—stated that
the resources required to evaluate sites
under the proposed HRS were
excessive.

One commenter suggested the
proposed HRS would be so expensive to
.. implement that EPA would need to
develop a new screening tool to
determine whether a site should undergo

an HRS evaluatic . Another commenter
suggested that because.of the
complexity of the proposed revisions,
preliminary scoring of a site during the
site assessment process would be
impractical because sites would
advance too far in the site assessment
process before they were determined
not te be NPL candidates. Several
commenters stated that, with the
additional requirements, the proposed
HRS is more of a quantitative risk- ‘
assessment tool than the screening tool
it is supposed to be. Another suggested
that the increased accuracy of the
proposed rule over the original HRS is of
marginai value relative to the amount of
time and money involved, and that the
HRS is no longer a guick and
inexpensive method of assessing
relative risks associated with sites.

Several commenters expressed

concern that the increased data
requirements of the proposed HRS
would affect the schedule of the entire
site assessment process. They suggested
that these requirements would create a
backlog of sites to be evaluated, slow
the process of listing sites, and delay
cleanup. Some noted that this would be
comitrary to the goal of ldentifymg and
evaluating sites expeditiousty.

“In re%nse. the Agency believes the
reguirements of the final rule are within

- the scope of the site-assessment process

and that a new screening tool to
determine whether a site shonld undergs
an HRS evaluation will not be needed.
To assist in screening sites, the site
assessment process is divided into two
stages: i

* A preliminary assessment (PA),
which focuses on a visual inspection,
collection of available local, State. and
Federa] permitting data, site-specific
information {e.z., topography.

- population). and historical industrial

activity: and

* A site inspection (SI}, where PA
data are augmented by additional data -
collection, including sampling of
appropriate environmental media and
wastes, to determine the likelihood of 2
site receiving a high enough HRS score
to be considered for the NPL.

The Keld test identified a best -
estimate of the average and range of
costs incurred te support the data
requirements of the proposed HRS.
These cost estimates represented the
entire site assessment process from PA
to 51, and comprehensive evaluations
for all pathways at most sites. As such,
the Agency believes these cost

" estimates overstate the costs associated

with site assessments occurring on the
greater universe of CERCLA sites. The
amount of data collected during an SI
varies from site to site depending on the

complexity of the site and the aumber of
environmental media believed to be
contaminated. Some Sls may be limited
in scope if data are easy to obtain, while
others require more substantial resgurce
commitments. The most important ‘
factors in determining costliness of an 51
are (1) the presence or absence of
ground water monitoring wells in
situations where ground water is
affected, and (2) the number of affected
media, which determines the number of
samples taken and analyzed. The
Agency believes the greater universe of
CERCLA sites will not require the more
substantial resource commitments. '

Finally, EPA does not agree that the
requirements of the final rule will delay
the listing of sites. The site assessment
Process screens sites at each stage,
thereby limiting the number of sites that
require evaluation for scoring. The
Agency believes that it will be possible
to score sites expeditiously with the
revised HRS. -~ )

The Agency believes the additional
data requirements of the final rule will
make it more accurately reflect the
relative risks posed by sites, but also
that the HRS should be as simple as
pessible to make it easier to implement
and to retain its usefulnessas a
screening device. This approach
responds to the majority of commenters
who recommended that EPA simplify
the proposed HRS to make it easier and
less expensive to implement. In
response to these comments, the rule
adopted today includes a aumber of
changes from the proposed rule that
simplify the HRS. These simplifying
changes were based largely on EPA's
field test of the proposed rule,
sensitivity studies, and issue analyses
undertaken by EPA in response to
comments.

*» I the surface water migration
pathway, the proposed recreation threat
has been eliminated as a separate
threat. Instead of requiring a separate
set of detailed calculations 2nd data, the
finial rule accounts for recreational use

. exposures throngh resources factors,

where points may be added for
recreation use.

* In the ground water migration
pathway, the proposed potential to
release has been simplified by dropping
“sorptive capacity,” by revising “depth
to aquifer” and making it a separate
factor, and by eliminating the
sequirement to consider all geological
layers between the hazardous substance
and the agquifer in evaluating travel time
to the aquifer. The “travel time™ factor
{the depth to aguifer/hydraulic
conductivity factor in the proposed rule}
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is now based on the Tayerfs) with the
lowest hydraolic conductivity,

* In the threa migration pathways
i.2.. ground water, wrfacy water, aad
air}, the use factors in the proposed
tele—"fand use” in the zir migration
pathway, “drinking water use™ and
“other wateruse” in the ground water
migration pathway, and “drinking water
use” and “other wateruse” inthe -

surface water migration pathway—have -
replaced :

been | by “resources” factors.

" The “fishery use” factor has been
migration pathway. A resources factor
has beenaddedbo&esoilexposm
pathway. .

* In the soil exposare pathway, the
- . requirement that children under seven
e covnted as & separate population has
been dropped. The “accessibility /
frequency of use” factor has been
replaced by a simpler “attractiveness/
a

drainage area, bas been replaced by a
simpler factor, “soil group.” which only
requires classifying the predominant soil
group in the drainage area into one of
four categories.

" = In the air migration pathway. the
maps used to assign vabues of )
particulate migration petential {formesly
particulate mobility ymder potential to
rejeasea) have been simplified,

* In all pathways, potentially exposed
‘populations are assigned values based

: or:i rangesd rather than exact counts,
radu ‘ocumentation requirements.

. i::n:m surface water and ground
water migration pathways, Eevel I
benchmarks have been dropped.

* In ali patbways. hazardous waste
quantity values are based an ranges,
which wil reduce docamentation

' requirements. The methedology and’
explanation for evaluating the
hazardous waste guantity factar have
been simplified, :

* Containment tables have been

- sirplified in the air, g and water, and
surface water migration pathways.

A nurcher 5f the simplifications, such -

as the changes to the travel time and
hazardons waste quantity factors, better
-reflect the uncerisinty of the underlying
site data and, therefare. do not generally
affect the accuracy of the HRS, In
addition, EPA notes that some revisions
that iay appear 1o make the HRS more

-complex actually make it mére flexible, |

For example, the hierarchy for -
determining hazardous waste quantity
allows using data on the qeantity of
hazardous constitents if they are

* available or can be determined;

additionally, data on th 2 quantity of
hazardous wastestreams, source
volume, and source area can be used,

- depending on the cox'npi_ezegus of data

within the hierarchy. The hi

.allows a site to be scared af the most

precise!eﬁeiforwﬁidxbﬁtata are
reasonzbly available, but does not
require extensive data collection where
availahle data are less precise.

in response to comments on the
complexity of the rule the
presentation of the HRS has been
reorganized and clarified. Factors that
ure evaluated in more then one pathway
are explained in a separate section of
tiie final rule (§ 2) to eliminate the-
repetition of instractions. The propased.
HRS included descriptive background

‘material that, while usefal, made the

HRS difficnlt to read. Much of this

" descriptive material has been removed

from the rule.
B. HRS Structare fsspes

Alhough the proposed ruie retained
the basic structure of the original HRS, a
number of commenters feit that the HRS
should provide results consistent with
the resul's of & quantitative risk
assessment. Several commenters
identified this issue explicitly, while
others identified specific aspects of the
proposed rule that they believed to be

inconsistent with basic risk assessment
- principles. The commenters maintained

that if the HRS is to réflect relative risks
to the extenteasible, as required by the
statate. its structure should be modified.
to better reflect the methods employed
in quantitative risk assessments.
Commenters stressed the need for EPA
to follow the advice of the EPA Science
Advisery Board {SAB} as expressed in
the SAB review of the HRS: )
Revisions to the HRS should begin with the
development of a chain of logic. without
regard for the eace or diiculty of collecling
data, that would lead to 2 risk assessment for
each site. This but not the
urdeslying logic, would be simplified to

" account for the very real difEculties of data

collection. .
This chain of Jogic * * * should lead ta a
situation in which ar increased scare reflects

an increased risk presented by a site.
In response to the structural issues

- raised by conuzenters andto the

statutory mandate 10 reflect relative risk
ta the extent feasible, EPA made a
rumber of changes to the Enal rule.
These structural changes afect Bow
variows factars are scored and how
scores aré combined, but do not involve
changes in the types or amount of data
required to score a site with the HRS,
The Agency stresses that the limited
data generated at the SI stags are
designed to support site screenifig, ané

are not intended to provide support for a
quantitative risk assessment.

General structural changes. While the
final rule retains the hasic structure of
the proposed rule int that three factor
categories (likelibood of release, waste
characteristics, and targets) continue to
be muitiplied together to obtain pathway
scores, the structure has been
in certain respects to maie the
underlying logic of the HRS more
censistent with risk assessment -
principles. . -

The key structural changes ta the
waste characteristics factor category
were to-make use of consistent scales
ard te multiply the hazardous waste
quantity snd toxicity or, depending on
the pathway and threat, toxicity/ -
mehility, toxicity/persistence, or
toxicity/persistence/bioaccemulation)
factors. Within the waste characteristics
factor category, factors have been
madified so they are on linear scales.
These modifications make the fanctionai
relationships between the HRS factors
more consistent with the toxicity and
exposure parameters evaluated in risk _
assessments.

Where possible, the final rule assigns
similar maximum point valies to factor
categeries acyoss pathways. The
likeithood of release (iikelihood of -
exposure} factor category is assigned a
maximum value of 550; the waste
characteristics factor categary is
assigned &2 maXimun: valire of 106
{except for the human food chain and
environmental threats of the surface
waler migration pathway); the targets
factor caiegory is not assigned a
maximum. EPA determined that in
general targets should be a key
determinant of site threat because the
data on which the targets factors are
based are relatively more reliable than .
most other data available at the 51
stage.

Likelihood of release. Except in the
air migration pathway, the propased rule
assigned the same maximum value to
observed release and patential to
release. In the fina! rule, an observed
release is assigned a value of 550 points
and potenitizl to release has a maximum
value of 500 in sl pathways. This

- relative weigkting of values reflects the

greater confidence {the association of
risks with targets) when reparting an

" observed release as opposed to a

potential release. As a result of this
change in point valyes at the factor |
category level, as well as the new
maximums for most pathways, the
values aséigned to individual potential
to release factars have been adjusted.
Waste chargcteristics. The proposed
rule 2ssigned a maximum point vahee to
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-hazardous substance cuantities of 1,000
pounds. Because some sites have
hazardous substance quantities far in

. excess of that amount and because it is
reasonable t6 assume that these sites -

_present some additional risk, all else
‘being equal, the final rule elevates the

maximum valie to quantities.in excess
of 1,000,000 pounds. Even when
hazardous weste quantity is
documented with precision, FPA
concluded that there are diminishing
returns in considering quantities above
this amount. - -
Although the HRS does not employ
‘the same type and quality of information
that would be used to support a risk
assessmeiit [e.g., pounds of waste and
‘mobility are combined in the ground
water pathway as a surrogate for long-
term magnitude of releases), as waste
characteristics values rise, -
contamination resulting from conditions
at the sites in general should be worse.
As a result of using linear scales and
incorporation of a multiplicative
relationship between hazardous waste
guantity, toxicity, and other waste
characteristics factors, the influence of -
the waste characteristics factor category
" could be di ionatelylarge -
relative to the likelihood of release and
targets factor categories in detetmining
overall pathway scores. Therefore, EPA
is Bmiting—through use of a scale
iransformation—the values assigned to
the waste characteristics factor
category, shown in Table 2-7 of the final

HRS, to limit the effect of waste
characteristics on the pathway scores.

While the waste characteristics factor

values are limited to values of 0to 100

' most cases, the waste characteristics
factor category may reach values of up

10 1,000 for both the human food chain
and environmental threats in the surface
water migration pathway. These
exceptions have been made to
accommodate the bicaccumulation

_factor (or ecosystem bisaccumulation
factor). applied in these threats but not
in other pathways or threats, which can
add up to four orders of magnitude to
the waste characteristics factor values

“before reduction to the scale values of 0
1o 1,000.

Zurgets. The final nie includes two
major structural changes to the targets

. factor category. Population factor values
are niot capped ag they were in the
proposed rule. This change allows a site
with a large population but a low waste
characteristics valye to receive scores
similar to a site with a smaller
population but larger waste :

. characteristics value (as would be done
in a risk assessment). A second change
in the targets factors involves the

nearest individual {or intake or well)
factors [i.e., the maximally exposed

. individual factors in the proposed rulej.

These factors are now assigned values

basedonexposmtnl.evellandl.evel. :

Ii contamination {S0'and 45 points,

. Potenti

are assigned a )
maxinrum of 20 points in alt pathways.
EPA changed the assigned values for
these factors to give more relative
weight to individuals that are exposed
to documented contamination.
C. Hazardous Waste Quantity

_ In the NPRM, EPA proposed to-change
the hazardous waste quantity factor to -
allow the use of fourlevels of data .
depending on what data are available
‘waste guantity for a source could be
based on (a) hazardous constituent
quantity, {b) the total quantity of
hazardous wastes in the zource, {c} the
volume of the source, or [d) the area of
the source. Each source at the site would
be evaluated separately, based on data
available for the source,

EPA received numerous comments
relating to changes in the hazardous
waste quantity factor. Several )
commenters agreed that allowing use of
waste constituent data; when available,
was an improvement over the original

HRS. Several also supported the eted

approach te scoring hazardons waste
quantity when constituent datg were
incomplete ¢t unavailable.

Two commenters stated that the
emphasis on kazardous constituent data
will require more extensive and
expensive site investigations. These
commenters have misunderstood the
revisions. The rule does not require the
scorer to determine hazardous
go;nsﬁtuelnt quantities in all instances,

t simply encourages use of those data
when they are available. This approach
allows a scorer the Hexibility to use
different types of available data for
scoring hazardous waste guantity. At a
minimum, the scorer need only
determine the area of a source (or the
area of ohserved contamination), which
i3 routinely done in site inspections.
Where better data are available, they
may be used in scoring the factor, This
approach is in keeping with the intent of

Congress that the HRS should actasa’

screening togllrgr identifying sites
warranting er investigation.
Several commenters stated that the
methodology for determining hazardous
waste quantity was too complex and
time consuming, and that its .
administrative costs outweighed its

benefita. Others found: the proposed rule.

instructions and tables confusing and

-hard to foliow. 7

~

EPA strongly disagrees with the claim
that the costs of the vevised approach o
scoring waste quantity outweigh its
benefits. The amount of hazardouvs
substances present at a site is an
important indicator of the potential
threat the site po';?. At the same time,
EPA recognizes that cost is an iraportant
considération. In revising the hazardous
waste quantity factar, however, the
Agency believes it has established an
appropriate balance between time and
cost required for scoring this factor and
the degree of accuracy needed to
evaloate the relative rigk of the site
propesly. -

In response to comments, EPA hag
modified the hazardous waste quantity
scoring methodology to make it easier to
understand and to use. The changes
include elimination of proposed rule
Table 2-13, Hazardous Waste Quantity
Factor Evaluation Methodology and
Worksheet, In addition, the scale for the

‘hazardous waste quantity factar has

been divided into ranges that span two
orders of magnitnde (100x) to reflect the
uncertainty inherent in estimates of
hazardous waste quantities at typical
sites. The practical effect of this scale
change is to reduce the data collection
and docurnentation requirements, See
§524.2-2422 The final rule also
clarifies the treatment of wastes
clissified as hazardous ander RCRA.
Under CERCLA, any RCRA: hazardous

. waste stream is considered & hazardous

substance. If this definition were strictly

" applied in evalvating hazardous waste

quantity of RCRA hazardons
wastestreams, hazardous constituent
quantity and hazardous wastestream

. quantity would be the same because the

entire wastestream would be considered
a bazardous substance. The final rule

_makes clear that only the constituents in

a RCRA wastestream that are CERCLA
hazardous substances shonld be
evaluated for determining hazardous
constituent quantity; for the other three
tiers, however, the entire RCRA.
wastestteam is considered as is any
other wastestream. -

As discussed in section I Q. EPA wil}

" consider removal actions when

calculating waste quantities. EPA
believes consideration of removal
actions is likely to increase incentives
for rapid actions. If there has been 2
removal at a site, and the hazardous
constituent quantity for all sources and
associated releases is adequately

. determined, the hazardous waste
_quantity factor value will be based only

on the amount remaining after the
removal. This will result in lowering
some hazardous waste quantity factor
values. :
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- Where an adequate determination of
the hazardo i s i
remaining after the retoval cannot be
made, EPA hss established mininyan
waste quantity factor values
* - in order to ensuve that the HRS score -
reflects any continuing risks at the sitey.
In this case, the assigned hazardous
-waste quantity factor value will be the
anrent waste quantity factor
value (as derived in Table 2-6), or-the
minimurn value, whichever is greatet.
. " The propesed rule assigned a
‘minimum hazardous waste quantity
factor value of 10 when dataon - _
- hazardous constituent quantity was not
complete, In the final rule, for migration
-pathways [i.e., not the soil exposure
" pathway), if the hazardous constituent -
quantity is not adequately determined,
.and if any target is subject to Level I or
U contamination, the minimum
: 0us waste quantity factor value
- will be 100. . :
I the hazardous constituent quantity
Tfor all sourees is not adequately :
determined, and noste of the targets are
subject to Level I or H contzmination,
the miniimm factor value agsigned for -
. hazardous waste quantity depends on
whether there lias been a removal
action, and what the hazardons waste
quantity factor vahie would have been
without consideration of the remaval
- action. K there has‘rnqtbeenaremgv_al
action, the minimum hazardious waste
qhantityfactbrvalngm‘]lbem.lftlme_
has been a removal-action and if §
factor value of 100 or greater would
have beent assigned without '
consideration of the removalaction, a .
minizmm ] waste quantity
factor valne of 100 will be assigned. If
tke hazardous waste quantity factor
value was less than 100 prior to
consideration of the removal action, a
minimum hazardous waste quantity
factor value of 10 will be assigned, This
will ensure that the Agency provides an

incentive for removal actions and that in -

""no case will consideration of removal -
actions result in an increased hazardous
waste quantity factor valve score.

D, Toxicity

" “The proposed HRS substantially
changed the basis for evaluating
toxicity. The major change was that
bazardous ssbstance toxicity would be
based on carcinogenicity, chronic non-
cancer toxicity, and acute toxicity. For
each migration pathway and each
surface water threat except bwman food -
chain and recreation, toxicity was
combined with mobility or persistence
factors to select the hazardous

substance with the highest combined

" value for toxicity and the applicable
mobility or persistence factor. For the

human food.chain threat, only
substances with the highest
biozecwnulation vatues were evaluated
for toxicity/persistence. For the
Emation tgreat, only subﬂanues with
e highest dose adjusting factor valzes
were evaluated for tomicitylpemismte;ce.
In addition, ecosystem toxicity ra
than haman toxicity was evaluated for
the envitonmental threat of the surface
water inigration pathway. .
,Seva'albmmmmentus expressed the
concern about or opposition to using the
single most hazardous ata
site to score toxicity, stating that the
approach seems overly conservative

- and anlikely to distinguish sites on the

basis of hazard. Some commenters

suggested that EPA allow Rexibility in

weishﬁngthe!nﬁcityvahuufmﬂﬁple .

substances either by concentration,
waste quantity, ar proportion .
information, whenever such information
is available..One commenter suggested
basing toxicity on a fixed percentage of
the hazardous substances known to be
Present at a site.

The Agency agrees that, for purposes
of accurately assessing the risk to
human health and the environment
posed by = site, it would be preferable
10 evaloate the overall toxicity by .
considering all hazardaus substances
present, based on some type of dose- {or
concentration-) weigh ici
approach. EPA believes, however, that

this approach is not feasible because the

data requirements would be excessive,
Such an approach would be feasible
only when relative exposure levels of
multiple substances are known or can
reasonably be estimated; however, thegs

. datacanbeobminédoﬁlybyconducﬁng

2 comprehensive risk assegsment.

. . Extensive cancentration data wouald be

required to be confident that
‘comparable concentrations are being
wsed for the various substances, and
that the multi-substance toxdcity of the -
contaminants is not, in fact, being - _
underestimated. Uge of i adequate data
could resuttin mdmﬁiating or
overestimating the toxicity of
substances in a pathway.

-EPA considered a number of
alternatives to the use of & single
hazardous substance to score toxicity
(mobility/persistence). and tested sgme
of these on several real and hypotheticai
sites. The analyges included
comparisons between the single most
toxic substance and the average toxicity
value for all substances, the average

* toxicity: value for the 10 most toxic

substances, and the concentration-
weighted average value of ali

- substances. These alternatives were

also tested using toxicity/mobility

shm' ethlh;: results of these s::i’:lyses

owed that using a single tance
approach esnally resclted in an assigned
value (either toxicity or toxicity /
mobility) that was within ona interval in
the t::'alfegf valuels;.of the alternatives
tested; for example, the si e substance
approach would assign :?agllue of 1,000
for toxicity whereas averaging the
toxicities would assign a valve of 1,000
or 200, the next lower scale value. {The
final rule vses linear scales to assign
values for toxicity, mobility, and "
Pessistence. The scales for toxigity now
range from 0 to 10,000 rather than 010 5:
consequently, the default valye for
toxicity is now 100 rather than 3.) The

Agency recognizes the

use of the single substance approach,
but mncll}des thatitis z teasmll.able
-approach for a screening mode|
especially given the general
tnavailability of information to support
alternatives. In making this judgment,
the Agency notes that the single -
substance approach to evaluating the .
toxicity factor was not identified in
SARA as a partion of the HRS requiring
further examination; even though it had
been used in the original HRS and EPA

- bad received criticism similar to the

abave comments prior to-the enactment

of SARA. :

Several commenters suggested that
additive, synergistic, or antagonistic
effects among substances be considered
in scoring toxicity when several
substantes are found at asite. In
particular, one commenter suggested
increasing the scores for sites with a
large number of hazardous substances
to account for additive or synergistic

As noted in EPA"s 1988 Technical
Suppert Document for the Proposed
Revisions to the Hozard Rarnking
System, quantitative consideration of -
synergistic/antagenistic effects between
hazardous substarices is generally not
possible even in RIfFS risk assessments
because appropriate data are lacking for
most combinations of substances,
Interactive effects have been
documented for only a few substance
mixtures, and the Agency's risk
assessment guidelines for mixtures (51
FR 34014, September 24, 1986}
emphasize that although additivity is a

- theoretically sound concept, it is best

applied for assessing mixtures of similar
gcting components that do not interact,
‘Thus, the Agency helieves that
consideration of interactive effects in
evaluating toxicity in the HRS is not
feasible, nor is it necessary to allow use
ofthe HRS as a screening model. The

" Agency rejects the éuggesﬁon that

scores should simply be raised for sites
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with mmerous substances because this

approachignores the technical

- complexities related to interactions (i.e..
- the possibility of antagonistic effects.)

Ome commenter suggested that &

waste’s toxicity should be assessed in
terms of its “degree of risk.” und that
this could be measvred by comparing
constitzent concentrations at the pomt

-of exposnre to appropriate toxicity

- reference levels. Two commenters
stated that toxicity should be measured
at a likely point of buman expostire
rather than at the waste site.

exposure concentration associated with
-a specific response {i:e., a dose-response
relationship). These toxicity vahes, in -
-general, are independent of expected
.. envirormental exposare levels; many
are based on laboratory tests oo
animals. Risk, on the other hand, is a
function of toxicity, the concentration of
& subsiance in environmental media to ,
which bumans may be exposed, and the
likelihood of exposure to that medizm
(and the population likely to be
exposed). The teodcity factorin the -
waste-characteristics factor category of
‘the HRS is intended to reflect only the
inherent toxicity (i.e., the basic dose-
response relationship) of substances
found at the site. The HRS as a whole is
intended to evaluate, to the extent
feasibie, relative risks posed by sites by
including factors for likelihood of
release, waste quantity, toxicity, and the
. proximity of potentially exposed
‘populations. If actual contamination {for
example. of drinking water) has been
detected at a site, the measured
environmental concentration of each
- substance i3 compared with its
appropriate health-based or ecological-
based concentration limit {i.c., its
benchmark}. If these environmental
concentrations equal or exceed a
benchmark, certain target factors are
assigned higher values than if
environmenta! concentrations are less
than benchmarks.

. Two commenters suggested using
Cancer Potency Facters to score toxicity
only for Class A and Bl carcinogens,
and using reference doses (REDs] for
scoring Class B2 and € carcinogens fie.,
substances for which there is .
inadequate or ro direct human evidence
of cercinogenicity}. ) :

" In response, EPA believes that
because the HRS is a screening tool, it
should maintain a conservative fie.,

”protective] approach to evaluation of
potential cancer risks. EPA’s 1986
Gurdelines for Carcinogen Risk
Assessment {51 FR 34014, September 24,

1986} provide for substances i Class A .

and Class Bfboth Bl and B2) to be
regarded as sui..ble for guantitative-
human risk assessment. In general,
according to EPA's 1989 Risk

. Assessment Guidance for Superfund:

Humen Health Evaluation Mangal,
Class C substances are evatuated for
cancer risks within the Superfind risk
assessment process. Thus, the use of
cancer risk information for Class B2 and
C substances in the HRS is consistent
with the objective of maintaining a
conservative approach and with other
Agency and Superfund program risk

In response to comments that the best
available data should be used to score
sites, that accepted Agéncy practices be
ey be epooage o s
pai -]
bas modified slightiy the way the
toxicity value for a substance is
selected. The finel nide requires the use
of carci icity and chronic toxicity
data, when available, over-acute toxicity
data. If both slope factors and RiDs are
available, the higher of the valyes
assigned for these types of toxicity
parameters i wsed. I nejther is
available, bat acuta toxicity data are
available, the aciite toxicity data are
used to assign toxicity factor values.

" EPA decided to give preference to slope
- factors and RID valnes because these

undergo more extensive Agency review
and are based cn long-term exposuze
slmlles.

E Radionuclides

The proposed HRS assigned
radionuclides a madmnm toxicity value,
but included no other procedures
specific to radionuclides.

- One commenter, the 1S, Department
of Energy (DOE), asserted that the
proposed HRS “* * * contains an
inequitable bias regarding radionuclides
* = ** DOE specifically criticized =
assigning maximum toxicity factor
valnes to radionuclides, “* * * where,
in fact, the health impact associated
with radionuclides is associated with
the type of decay, the level of decay
energy, the half-life, the mobility, the
concentration of the radionuclide,
internal biological factors, and external
pathway factors.” DOE proposed using
concepts for eva'nating radionnclides
that- were included in its Modified
Hazard Ranking System (mHRS). In its
subsequent comments on the HRS Held
test report, DOE stated that it
considered the ** * * method of
handling radionuclides in the proposed
revised HRS to be a serious flaw in the
evaluation system.”

In the final rle, EPA has clarified and
significantly changed how radionuclides
are evaluated. Instead of using or

adapting the mHRS directly, however,
EPA modified the propesed HRS to
account more fully for radionuclides
based on EPA's own methods for
evaluating them, which are similarto -
and generally consistent with the
radiation analysis concepts underlying
the mHRS. .

The finzl rule evaluates radionuclides
within the sanie basic structure as other
hazardous substances, and the
evaluation of many individual HRS
factors is the same whather -
radiomuclides are present or not. Table
7-1 of the final rule lists HRS factors
and indicates which are evaluated
differently for radionuclides. Essentially.
radionuclides are simply treated as

- additional hazardous substances with

certain special characteristics that are
accousted for by separate scoring rules
for some HRS [actors. For sites .
containing dnly radionuclides, the
scoring process is very siinilar to the
process at other hazardous sabstance
sites, except that different scoring rules
ave applied to a number of substance-
specific factors and a few other factors.
For sites containing both radicauclides
and other hazardous substances, both
types of substances are seored for all
HRS factors that are substance-specific.
with overall factor values based either
on combined values or the higher of the
values, as appropriate.

EPA notes that, elthongh some
radioactive substances are statutorily
excluded from the definition of
“hazardous waste” in both CERCLA and
RCRA {specifically, source, special
nuclear, and byproduct material as
defined in the Atomic Energy Act of
1954), such substances may be, and
generaily are, “hazardous substances”
as defined in section 101(14) of CERCLA
and therefore may be addressed under ~

'CERCLA. Radioactive substances

should be included in HRS scoring and
section 7 of the final rale is intended to
facilitate that analysis. It also should be
noted that two narrow categories of
releases (either from “nuclear incidents™
or from sites designated under the

‘Uranium Mill Tailings Radiation Control

Act of 1978) are excluded from
CERCLA's defirition of the term
“release” {CERCLA section 101{22)), and
such releases should not be scored using
the HRS. - :

The major changes to the HRS in the
evaluation of radionuclides apply to.
establishing observed releases, to
Tactors in the waste characteristics
category, and to determining the level of
actual contamination in the targets
factor catégory. The HRS components
that have been modified are briefly
deseribed below.
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- The criteria for estabishi
observed release Y
" samples for radionuclides differ
- considerably from the criteria used for
. 'other hazardous substances. The
" criteria are divided intg three groups:
tadiormclides that occur natvrally or are
-ubiquitous in the envitonment;
-~ manmade radionneclides that are not
- ubiquitous in the environment: and
saxt:':ma mﬂﬂiﬂn (soil
- pathway ). (See §7.11)
-:  The hazardous waste quantity factor
- for sources fand areas of abserved
tontamination) containing radionuclides
has been modified to reflect the different
unils used to measure the amount of
radiation (curies, a measure of activity)
-vergus the units used for other
‘ us substances a
- measure of mass). EPA believes it is
preferable to use activity units rather _
. than mass units because activity is the
“standard measure of radiation quantity
‘and is a better indicator of
releaged and potential to cause human
heag:l damagtfz than is mass.tg:eaddiﬁun.
the hierarchy for evaluating waste
-Quantity factor for sources (and areas of
cbserved contamination) containing
radionuclides is limited to Tiers A and
B. iﬁmacx::gnd D, based gn source
volume source area, respectively,
are not used because adegeate data to
- derive their quantitative relationship to
Tier A were unavailable. Thus, the
wasté quantity factor is based either on
radioiuclide constituent quantity (Tier
A} ot radionnclide wastestream quantity
{(Tier B}. - .- :
For sites containing only
radionuclides, hazardo
- is calculated based on the activi'y
content of the radionuclides or
radionuclide wastestreams associated
with each source. For sites with both
radionuclides and other hazardous
substances, hazardoug waste quantity is
evaluated separately for the two types
. of hazardous substance for each source,
“and the values are then summed in
. determining the hazardous waste
quantity vaiue. The scale for scoring
‘tadionuclide waste quantity was
~ derived based on concepts of risk
equivalence between radionuclides and
other hazardons substances. :
In the proposed rule, ail radionuclides
. were autoniatically assigned a
. maximum default value for the toxicity
factor. The final rule evaluates
- tadiomiclides individuatly on the basis
. of human toxicity, across a range of

factor values based on the potential to

an .
is of

"cause cancer (i.e., cancer slope factors}).

Non-cancer effects are not considered
for radionuclides because cancer is
~ generally the most significant toxic

s waste quantity

effect. Incorporated in the development
of cancer slope factors are the type of
radioactive decay; energy emitted
during decay; biologicai uptake, )
distribution, and retention; and
radiation doge-response relatianship,
Thus, across the set of scoring ranges

used, radionuctides that are mare potent

carcinogens per unit activity now
receive higher toxicity factor valyes
than those that are less potent, The new
toxicity scoring scale for radionuclides
wasdeﬁuedinamannerqonsistentwith

Mobility of radionuclides in both the
air and ground water migration
pathways is evaluated in the same way

hazardous

- as mobility for other

substances; that is, on the basis of the
chemical and physical characteristics of
the radionudide. Similarly, the
bicaccumulation (and ecosystem
bioaccomutation) potential factor is
evaluated in the same way for
radionuclides as for other hazardous
stbstances. The final rule clarifies that
radionuclides shoutd be scored for these
factors in &ll relevant pathways.

: Thepersiswneefactoi-ihmesm-face_

water migration pathway has been
modified so that radiomclides are

evaluated solely on the basis of halflife,

which for HRS purposes is based on
both radioactive hali-life and
volatilization half ¥ife. Sorption to
sediments is not considered, nor are
hydrolysis, photolysis, or
biodegradation. Other than this change
in the processes considered to estimate

surface water half-life, the scoring of the -

persistence factor is the same for
radionuclides as for other Hazardous
substances. :

The final rule extends to
radionuclides the benchenark coencept
used throughout the HRS for weighting
certain targets factor values. Measured
levels of specific radionuclides at ed
potential exposure points are compar,
to benchmark levels, and additional
weight is given to targets subject to
;hcﬁal conta;ix;:tion_[l.evels 1and I,

approa r weighti t
factors using benchmarkts"qg st?uﬁlear for
radionuclides and for other hazardous

* substances, although both the specific
benchmark ush

values used for .
radionuclides and themethods for
deriving the values are different.
Benchmarks for evaluating radionoclide
contamination parallel those used for

other hazardous substances in that
available Federai standards and

'screening concentrations are used when

applicable. At sites with both
radionuclides and other hazardous
substances, each radionuclide and other
substance is evaluated separately. If no
individual substance equals or exceeds
its benchmark, the ratios of the
measured concentrations to the
screening cancentrations for cancer for
radionuclides and other hazardous
substances are added. Radionucli

are not evaluated vsing screening

. concentrations for non-cancer effects.

Specific benchmark valies for

- radionuclides sre in activity units

instead of mass units, howeves, to
reflect the appropriate measurement
units for the level of radionuclide

" contamination. Radiomuclide

benchmarks include drinking water
maximum contaminant levels (MCLs}
for both the ground water and the
surface water/drinking water threat
pathways; Uranigm Mill Tailings
Radiation Control Act (UMTRCA}
standards for the seil exposure
pathway; and . t:f::l]:al
corresponding to 107 indivi cancer
risk for inhd:ll:ﬁon or oral exposures, as
derived from cancer slape factors, for all
pathways and threats incorporating
buman health benchmarks. The
radionuclide bepchmarks are consistent
with EPAs radionnclide risk assessment
methods in that they incorporate
standard data or assumptions about
contact/consumption rates for varions
environmenta! media and radiation
dose-response, as well as the specific
radionuclide’s type of decay, decay
energy, biological absorption, and
biological haif-life. Furthermore,
radionuclidé benchmarks for the soil
exposure pathway account for external
exposure (i.e., exposure to radiation
originating cutside the human body),
from gamma-emitting radioactive
materials in surficial material as well as
from ingestion, which is the sole basis
for non-radioactive hazardous
subistance benchmarks for the soil
exposure pathway, because eaternal
exposure from gamma-emitting
radicnuclides can be an extremely
important éXposure roite.

F. Mobility/Persistence

The proposed role added mobitity
factors to both the ground water and uir
migration pathways and modified the
persistence factor in the surface water
migration pathiway to consider a greater
number-of potential degradation
mechanisms. :

The Agency received a large numbe
of comments critical of several aspects
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* of the ground water mobility factor. The
most common issues ncloded:

* Concern about the use of
coefficients of aqueous migration to
establish mobility values for inorganic

. cations and anions; ‘
© = Suggestions that selubility values,

- distribution coefficients, and other
measures be used to establish mobility
values for anions and cations; and

* Reguests that the same measures of
mobility be used for organics and

inorganics. :

: fCtihmm' ism of the use of the coefficients
of anueous migration focnsed on its

" obscurity; except for geochemists, few
scientists are familiar with the measure.
in respoase to these comments and -
because coefficients of aqueous
migration are not available for all
hazardous substances and
radionuclides, the Agency decided to
replace coefficients of aquaous
migration. - :

The majority of commenters stated a

. preference for using parameters related
either to bazardous substance release-

{solubility) or to transport {distribution

coefficients) as measures of mobility.

The ground water mobility factor is
* intended to reflect the fraction of a

hazardous'substance expected to be -
 released from sources, migrate through

porous media, and coptaminate aguifers
and the drinking water wells that draw
from them:. Because mobility is
concerned with both release and

‘transport, the Agency concluded that

mobility for all hazardous substances in

ground water will be evalvated using

both solubility and distribution

coefficient values. A default value is

assigned when none of the hazardous

substances eligible to be evaluated can
- be assigned a mobility factor value
based on available data.

A number of commenters raised
guestions about the persistence factor in
the surface water migration pathway. In
general, the commenters were divided
between those who wanted more
degradation mechanisms. considered
and those who believed the equation in
the proposed rule for calcolating half-
lives was too complex, Several
commenters suggested inclading
sorption of substances by sediments.

" In response to these comments, EPA
has made several changes to the
persistence factor. The free-radical
oxidation half-life has been dropped
from the equation nsed to calculate half-
life because the data on which its half-
life values are based are typically
derived from ideal, laboratory
conditions that differ greatly from
conditions foind in nature; few feld
validation studies bave been conducted
io provide a basis for extrapolating

these laboratory valaes to natural
environments. Thus, EPA concluded that
including free-radical- oxidation in the
persistrnce eguation resulted in an.
overemphasis of the infleence of free-
radical oxidation as a degradation .
mechanism. For hazardous substances
that sorb readily to particulates found in
natural water bodies, the persistence
eguation as proposed overemphasized
the i of degradation

importance
mechanisms that occur in the liquid
phase. Log K. the logarithm of the n-
octanol-water partition coefficient, has
been added to account for sorption to
sediments. .

The Agency received several
comments conceming the mobitity
factors in the air migration pathway.
‘The most significant of the issues raised
by commenters were:

+ Whether consideration of mobility

in both the liketihood of release factor
category-and the waste characteristics
factor category counts mobility twice; -
'« Whether the approach used in the
proposed rule properly reflected the
dynamics of releases of gases from
sources into the atmosphere; and

* Whether the Thomthwaite P-E
Index was sufficient as the sole reasure
of particulate mobility end whether
particle size should be included.

In response to these and dther related
struchiral and air migration pathway
comments, the Agency thoroughly re-
assessed the adequacy. of the mobility
factors in the likelihcod of release and
waste cha istics factor categories.
Based on this review, FPA has made
several changes to the mobility factors
in the final rule, In response to the .
“double counting” issue, the Agency
believes there are differences between
mobility in the context of likelihood of
release and mobility in the context of
waste characteristics. The potential to
release mobility factor is a measure of
the kikelihood that a source at a site will
release a substance to the air; the waste
characteristics mobility factor, together
with the hazardous waste quantity
factor, is a measure of the magnitude of
release. To highlight these differences,
the names of the likelihood of release
mebility factors have been changed to

- gas {or particulate} migration potential.

In response to compyents on air
migration pathway mobility and
structore, EPA reviewed gas and
particulate release rate models to
develop revised sobility factors that

. improve evaluations of release

magnitude and duration. The gas and
particulate mobility factors in the final
ruleare 2 result of that review. The gas
mobility factor is based on a simplified
release modet and is determined by the
vapor pressure of the most toxic/mobile

hazardoas sn&:tance available g}r
migration to the atmosphere at the site.
The particulate mobility factor is based
on a simplified fine-particle wind-
erosion model and reflects the combined
effects of differing wind speeds and soil
moisture. Analyses indicated that soil

. moisture was dominant over both wind

essentially equal in effect. Because of

iecomparaﬁvediﬁculwof
termining particle sizes in an SI, a

single parficle size was assumed to

* apply to all sites: This constant particle

simplified model yielding the factor in
the final-rule. - ’
G. Observed Release

" The proposed HRS described how to
determine whether an observed release
‘was significantly above background
Ievels based on muitiples of defection
limits and backgrouond concentrations.

Some cornmenters stated that the
proposed revisions treated observed
release in an overly cormplex manner. A

- number of commenters, primarily from

the mining industries, were concerned
about the consideration of background
concentration in determining an
observed release. (See Section I P
below for a summary of their concerns
and EPA's response.}

As in the proposed rule, observed
releases may be established based on
either direct observation or chemical
analysis of samples. In the case of direct
observation, material {e.g. parficulate
matter) containing hazardous
substances must be seen entering the
medium directly or must have been
deposited in the medium.

EPA has replaced the proposed rule
criteria for establishing an observed
release by chemical analysis with
simpler criteria. In the final HRS, an

‘observed release is established when a

sample measurement equals or exceeds
the sample quantitation limit {SQL) and
is at least three times above the :
backgroond level, and available
information attributes some potfion of

" the release of the hazavious substance

to the site, (The SQL is the quantity of a
hazardous substance that canbe
reasonably quantified, given the limits
of detection for the metheds of analysis
and sample characteristics that may
affect quantitation {e.g., dilntion,
concentration).} When a background
concentration is not detected {i.e., below
detection limits], an observed release is

" established when the sample

measurement equals or exceeds the
SQL. Any time the sample measurement
is less than the SQL. no abserved
release is established. Table 2-3 of the
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coliected during the SL Third, the
number of hazardous substances for
which at least one health-based or

ecological-based benchynark is available

is increased, allowing for more uniform

assessment of sites nationwide,

The berchmark criteria that the
Agency has concluded are most
appropriate for-each pathway and threat
are lsted belovtvlr‘. As discngsed above,
EPA agrees with comments suggesting
that benchmarks also be used in the soil
exposure and air migration pathways
and hasy selected criteria for these
pathways based upon the kinds of
. factors discussed above. While EPA

believes the criteria for the soil
exposure and air migration pathways in
the final rule ate appropriate, it is open
‘to any comments that members of the
public may wish to submit regarding

" these criteria and specifically solicits

_such comments at this time. EPA asks
‘that apy such comments be submitted
on or before (30 days after the date of -
publication in the Federal Register}.

For the final rule; EPA has selected
the following types of benchmarks in
each pathway and threat, subject to any
revisions in the ¢riteria for air and soil

. exposure that zpay be made in response

" to comments. {(Benchmarks for :

radionuclides are discussed in Section

1 E of this preamble) :

" * Benchmarks in the groond water

migration pathway and the surface

water drinking water threat include

MCLs, non-zero MCLGs, screening

concentrations (SCs} for non-cancer

effects based on REDs for oral
exposures, and SCs for cancer based on

slope factors for oral exposures and 10-%

individual cancer risk {see Table 3-10}.

. Because SCs based o RD3 and slope
factors are used as drinking water
benchmarks, MCLGs with & value of 0
‘have been dropped as HRS benchmarks.

* Benchmarks in the surface water
human food chain threat include FDA -
Action Levels for fish or shelifish, SCs
for non-cancer effects based on RfDs for

- oral exposures, and SCs for cancer .
based on siope factors for oral
exposures and 10~*individual caneer
risk {see Table 4-17).

" = Benchmarks in the surface water

- environmental threat include AWQC
and Ambient Aquatic Life Advisory

- Concentrations (AALACs); AALACs
will be considered as they become
available (see Table 4-22).

* Benchmarks in the soil exposure
pathway include 5Cs for non-cancer
effects based on RMs for oral

- exposures, and 5Cs for cancer based on
slope factors for oral exposures-and 1076

- individual cancer risk {see Table 5-3}.

= Benchmarks in the air migration
pathway include National Ambient Air

" benefits of i

Quality Standards, National Emission
Standards for Hs ardous Air Pollutants
{NESHAPs] that are expressed in
ambient concentration units, SCs for
non-cancer éffects based on RiDs for
inhalation exposures, and SCs-for -
cancer based on slope factors for
inhalation exposures and 16~ individual
cancer rigk {see Table 5-14).

Several commenters suggested
technical refinements for deriving
health-based benchmarks. Although
qualifying information is useful and
important and is, in fact, used
extensively in the RI/FS process, the
including suck: information in
the HRS must be balancéd against its
limited scope and purpose as well as the
limited data available to determine
.concentration at the paint of exposure.

" Consequently, in the final rule-

* ‘All health-based benchmarks are
set.in reference to the major exposure

. ;oncem for each pathway or threat (eg.,
;

in the air migration
pathway are set in reference to
inhalation only; benchmarks in drinking
water, the human food chain threat, and
the soil exposure pathway are set in
reference to ingestion), except for
radionuclides for which external

- exposure is also considered in the soil

exposure pathway; :

-+ All bench::rrks are set in reference
to uniform exposure assumptiong that
are consistent with RI/FS procedures
(e.g., water consumption is assumed to
be two liters per day; bady weight is
assumed to be 70 kg}: : :

* State water quality standards and-

. other State or local regulations are not

inclnded as benchmarks becanse they
would introduce regional variation in
the HRS;

* A hierarchy has been developed to
provide a single benchmark
concentration for each hazardons
substance by pathway and threat; and

* Qualitative weight-of-evidence is -
not used in deriving SCs for carcinogens.

in the NPRM, EPA requested .
comments on how many tiers (lévels) of
at:t:‘i} contamination t:eclaonsider when
weighting populations relative to
benchmarks (i.e., which of three _
alternative methods presented should be

- adopted). EPA received two comments

on this issue and thretie related
tomments regarding the weighti
factors for each level One comt::gnter
supported Alternative 2 (i.e., use of two
levels of observéd contamination and
one leve] of potential contaminztion).
Another commenter suggested that
Level 11 and Level Bl concentrations be
combined to include the range of
contaminant levels above background,
but below health-based benchmarks. A
third commenter suggested that the

weighting factors for each level be
reconsidered. A fourth commenter
suggested that Y00 of a benchmark
factor is inappropriate because it is
excessively conservative and difficult to
detect. The fifth commenter suggested
that because Level [ represents
concentrations with cancer risks below
1077 populations exposed to Level IH
concentrations should not be considered

-in the nopulation category of drinking

water threats,

EPA conducted a number of analyses
oz the subject of benchmark tiers and
has dropped Level HI contaminanon. In
the final rule, Lével I contamination is
defined as concentration levels for
targets which meet the critetia for actual
contamination {see § 2.5 of the finat
rule) and are at or above media-specific

levels; Level B

" contamination is defined as

concentration levels for targets which
either meet the criteria for actual

. contamination but are less than media-

specific benchmarks, or meet the criteria
for actual contamination based on direct
observation; and potential
contamination is defined as targets that
are potentially subject to releases (i.e., -
targets that are not associated with
actual contamination for that pathway
or threat): These.three Hers are used to
assign values to both the pearest
individnal {or well or intake] 2nd the
population factors. As a result of EPA’s
analg;l:lses of benclimark ls.':;els ﬂ:'.el.ev :
weighting assigned to Level I an el.
14 cang;g'nation has been changed and
made consistent across pathways. For
example, Level I populations are now
multiplied by a factor of 10 in all
pathways. As in the proposed rule,
potentially contaminated populations
and nearest individuals (or wells or
intakes) are distance or dilution
weighted. -

The proposed rule summed the ratios
of all hazardoua substances to their-
individual benchurarks as a means of

contamination, and EPA requested
comments on the appropriateness of this

-approach to scoring multiple substances

detected in drinking water. Of the 10
comments in responsa to this proposal,
nine strongly oppcsed the proposed

- @pproach, particularly when applied to
drinking water standards (i.e.. MCLs),

MCLGs, and ng inogens. One
commenter supported the proposed
approach. o

" EPA has decided ;o retain the
summing of ratios of hazardous
stubistances to their individual
benchmarks, butin & modified form. The

final rale sums measnres of carcinogenic

and noncarcinogenic effects separately: .
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concentrations specified in regulatory
Iimits fe.g. NAACS, MCLs, or FDA
Action Levels] are not included in the
surming algorithm, EPA recognizes that

a more precise estimate of relative risk -

would be oblained by sanming the
ratios of bazardoes substanices to their
irdividual RiD-based concentratiors by
segregating substances according to
major effect, targe organ, and
-mechanism of acfion. In fact, such a

Ri/FS. Howeves, health-based
‘provide  bigher weigh 1o populations
provide & highe ight 1o tions
exposed to bazardons substances at
hvekdmtn'l‘qhtreuﬂtfmadvermeﬂtﬁ
effects. As a consequence, EPA believes
that use of the summed ratios of
hazardous sebstinces within pathways
based benchmark levels is appropriate

~ for the screening purpose of the HRS.
EPA proposed and solicited comments -

on a range of 167 * 5 1077 for individual
- cancer risk levels of concem in
establishing levels of actwal
contamination with respect to health-
basedbem:bmuks.ﬂ’#n;eomv‘ ed eight
Four commenters suggested restricting
the range {0 1~ *to 10~% primarily
because this rnge wonld be consistent
with risk levels identified in the NCP
and used by other EPA regulatory
S5Cs for carcirogens should be the 10—<
individual cancer risk level. One
commenter stated that 10~% to 1077
generally is the rigk range considered for
Superfand response. The final role
* defines only two-levels of acu;’ai
Contamination: significantly ahove
background and eqeal to or above’
benchmark, and significantly above
background but less than benchmark.
When an spplicable or relevant and
'?ppmpn‘ate mqm:emg;:lcelm not exist
or a carcinogen, EPA selects remedies
- resulting in cumulative tisks that fatl
within a range of 10~ *to 10™¢ -
incremental individual lifetime cancer
risk based on the use of reliable cancer
e 10" screening sk bl e

e 10~* screening ri in defini
the HRS benchmark{evel for cancer risk
because it is the Jower end of the cancer
risk range (i.e. 107*t0 109 identified in
- the NCP and nsed by other EPA,
régulatory programs. :

Twe commenters objected to
assigning releases of substances with no
b:;:chmarks _l'oLévE(liII as a defanlt
valye. One smgpested assigning
unknowns to Level BI because
substances that are frequently released
or are known or suspected fo canse -
health problems are studied before

those that are not. The other objected
because “the absenc.e of datd is not
data.” .
Because EPA has decided to adopt a
benchinark system incorporating only
two levels of actual contamination, the
defauit level is Level L. Ifnone of the
hazardous substances sligible to be
evaluated at a sampling location has an
applicable benchmark, but actual

‘contamination has been established, the

actual contamination at the location is
assigned to Level IL
I. Use Factors

The proposed HRS included factors to
assign values to uses of potentially -
affected resources in the three migration
pathways: ground water use {drinking

“water and other) in the ground water

migration patiway, drinking water and
other nse and fishery use in the surface.

- water migration pathway, and land use
in the air migration pathway.

EPA received a number of comments
on each of these factors. The
commenters raised specific objections to
distinctions drawn various
potential uses and: to the weights
assigned to those uses. For example, for
the ground water use factor, some
commenters asserted that the HRS
should pot delineate between private
and public water sapply contamination.
For the sarface water use factors,a
commenter recommended a range of
assigned values for irrigation of
commercial food or forage crops-
because of variations in rates of uptake
of hazardous For the }and
use factor, two commenters urged giving
greater copsideration to institutional
land use becaunse-of the sensitive
populations that would be exposed.

Partly in response to these comments,
and in an effort to simplify the HRS,
EPA has substantially revised the
u“:?thod of incorperating resonrce gse
information in targets factor categories. -
The field test indicated that collecting
data-on each of the use factors involved
considerable effort at many sites. In
addition, because of weighting factors
applied to potentiaily contaminated
populaticns, at sites with no actual
contamination, use factors were
contributing more to the targets value
than were farge populations. As some
commenters pointed out, the use factors
mixed concerns about hnirian health
with concerns about the valee of the
resource and, therefore, were partially
redundant with popalation factors. To
avoid redundancy with heman health
concerns as evaluated through the
population factor, EPA has made major
chaiiges in kow rescur® uses are
evaluated and scored in the final mle.

In each migration pathway, the use
factors have been replaced bva ~
resources factor that assigns vajues to
. Tesources appropriate for the pathway.
In addition, 3 resources factor has been
added to the soil exposuare pathway. The
resources factor for a pathway is
assigned a maximum of Sve points if
any of the resource uses for that

migration pathway, or within an area of
observed contamination in the soil
exposure pathway. If none af the uses
exists, the factor is assigned a value of
0 :

The resources factor in the gronnd
water migration pathway assigns a
vaine of 5 for wells sepplying water for
irrigation of cowumerciat food or
commercial forage crops {five-acre
minirmum}, watering of comumercial
livestock, as an ingredientin -
commercial food preparation, orasa
supply for commercial aquacuiture or for
a major or designated water recreation
area [excluding drinking water use}—for
example, water parks {see § 3.3.3). A
valve of 5 is als0 ssigned if the water in
the aquifer is nsable for drinking water,
but not used. - - :
~ The resources factor in the drinking
water!h_realofthesurfacewavt:lr .
migration pathway assigns a value of 5
if the surface waler is designated by a
State for diinking water-use but not
used, or is usable but not used for
drinking water. In addition, points may
be assigned for intakies supplying water
forim‘gaﬁonofwm:erdaﬁlfoodor.
commercial forage trops (Bve-atre
minimum}, watering of commercial
livestock, as an ingredient in
commercial food preparation, or if the
water body is used as a major or
designated water recreation area (see
§4.1.2.3.3). The fishety use factor bas
been deleted to avoid double-counting
of Bsheries. oo

In the air migration pathway, the
resources factor is assigned a value of 5
if there is commercial agricolture or
commercial silvicalture, or a major or
.designated recreation avea within a half
mile of a source {see § 6.3.3). The
distance of one-halfmile for the
agricultural, silvicoltural, and
recreational areas was determined by
the distance weighting factors for the air
migration pathway, which reflect the
" rapid dirstriishing of air contaminant
concentrations beyond onehalf mite
from a source: Therefore, resources
beyond this distance are not considered

. in this pathway.
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A resources factor has also beeny
added to the resident population thréat
of the soil exposure pathway. The factor
is assigned a value of 5 if there fs .
commercial agriculture, commercial
‘silvicultiire, or commercial livestock
Production or grazing on an area of
observed contamination at the site.

/. Sensitive Environments :

The proposed rule expanded the list of
sensitive environments considerably
and, Tor the surface water and air
pathways, counted all sengitive -
*limit, tather than just the one with the

“highest assignéd vahie; for'fhe soil -

- exposure pathway, only the sensiive’
environment assigned the highes! value
was. counted. Potentially contaminated
sensitive gnvironménts were distance/
dilution weiglited; in the surface water
environmental threat, actual
contamination of sensitive environments
was evaluated on the basis of
ecological-based benchmarks,

EPA received relatively few .

- comments:on is3uesTelated to sensitive
environments. However, participants in
the feid test requested clarification of
three categoriés of l;lg:iti\'e . -

ironments involvi spawning areas, _
migratory pathways, and feeding areas
critical for the maintenance of & fish
species within a river system, coastal
emb:asirpent_. ‘or estuary. In particular,

. critical migratory pathways and feeding

- .ateas were difficutt to 1de¥mfy and
- seemed-to provide little discrimination
among surface waters in some areas of -
the country, =~ . .

EPA-has redefined critical spawhning
& eas to inclede shellfish beds, and has
limited the areas to those used for .

-intense or concentrated spawning by a
given species. Critical migratory

_pathways and feeding areas have been
combined into a single category and
limited to anadromons fish {(i.e., fish that

- ascend from the ocean to spawn), which

-Face special problems in migrating
sul:lsttgntia.{ distances between the ocean
and their spawping areas. These feedi
areas are further restricted to only thdcl)?g
areas in which the fish spend extended

“petiods of time. Examples include areas -

where Juveniles of anadromous species
feed for prolonged periods (e.z. weeks)
as they prepare to migrate from fresh
water to the ocean, and holding areas

- along the adult migratory pathways,

Terrestrial areas used for breeding by

large or dense aggregations of

- vertebrates [e.g., heron rookery, sea ion

breeding beach) have been added to the -

list of sensitive envirenments to parallel -
the spawning areas listed for fish

species. Water segments designated by .

a State as not attaining toxic water

quﬁl.ity.standarc!s bave been removed -
because these envitonments are already

degraded and this are not aralogous to

the other sensitive snvironments listed.
Also; the-assigned valie for State

"designated areas for protection or

maintenance of aquatic life has been
changed from 50 points to 5 points fsee

* Table 4-23 in final rule) 4o be cansistent

with the points assigned under the
resources factor for State designated

" areas for drii

In response to public comment,
National Monuments have been added
to the 200-point category on the list of

. terrestrial sensitive environments

considered urider the soil exposure
pathway. “State designated natoral

* area$” and “particular areas, relatively

small in size, important to the
maintenance of anique biotic
tommunities” were also added to the
list of terrestrial sensitive environments
in response te public commient. These
latter two categories were already
considered in the air and swface water
pathway evaluation of sensitive
environments. (See Table 5-5.)

The method for evalnating wetlands
bas been revised, partially because -
participants in the field test had
difficulty identifying discrete wetlands.

-Some wetlands were patchy and could -
- be classified as one large or many smail

wetlands. Other wetlands were divided
by rivers or roads, or chariged from one
type of wetland to another, making it
unclear whether more than one wetland-
should be covnted. To eliminate these

difficulties, wetlands are now evaluated -

on the basis of size and level of
contamination. In the air migration-
pathway, wetlands are evaluated based
on acreage and level of contamination
{see § 8.3.4); in the surface water
migration pathway, wetlands are
evaluated by linear frontage along the
surface water hazardous substanice
migration path and lavel of
contamination {see § 4.1.4.3.1).
Distinguishing among wetlands on the
basis of size and level of contamination
shauld improve the discriminating
ability of the sensitive environments
factor. In the drier portions of the
country, where even small wetlands
{e.g., prairie potholes) are very
important, small wetlands may also
qualify as “particular areas, relatively
small in size; important to the
maintenance of unique biotic
communities.”

Sensitive envirenments other than
wetlands are not evaluated on the basis
of size for several reasons. Most other
HRS sensitive environments tend to be
less common and less widely distributed
nationally than wetlands fe.g., see EFA's
1989 Field Test of the Proposed Revised

HRS) and, therefore, their numbers and
bourdaries tend to be easier to identify.
In addition, the value of many sensitive
environments is independent of size; for
example, the size of a critical habitat of
an en species may vary solely
due to the type of species present,
Farthermore, potential or actuat
contamination of even 2 small portion of
many sensitive environments—for -
example, a wildlife refuge-—tends to he
viewed as wnacceptable.

An ecosystem bivaccumulation -
potential factor has been added to the
waste characteristics factor category of
the surface water environmenta threat
in response to comments that kazardous
substances that demonstrate an ability
to bind to sediments and/er to
bicaccumulate {e.g., PCBs, mercary) tend
to pose the greatest long-térm threats to
aquatic organisms. The accumulation of

- hazardous substances in the aquatic

food chair ecan result in adverse effects
in aquatic species and in other animals
that ingest aquatic species (e.g.,
waterfowl). The ecosystem
bioaccumulation potential factor differs
slightly from the bisaccumulation
potential factor in the human food chain

.threat, primarily in that all BCF data are

considered in deriving it'and not just
BCF data for human food chain -
organisms.

The EPA ambient aquatic life
advisory concentrations (AALACs) have
been added to the data hierarchy used
to assign the ecosystem taxicity value
{see § 4.1.4.2.1.1). The Natural Heritage

. Program alternative sensitive
. environment rating factors have been

removed from the role because of
problems that arose during the field
tests; field test participants found that
the availability of information varied
substantially among States. However, a
Natural Heritage Program Data Center
can assist in identifying many of the:
sensitive environment types listed in
Tables 4-23 and 5-5.

K. Use of Available Data

A number of commenters stated that
all available data should be used when
.scoring a site. Several cited the tiered
approach to hazardous waste quantity
as a model that couvld be applied to
other factors. Under this method, - where
data are available, they would be used;
where data are not available, defaults or
‘more generalized approaches would be
applied. Several commenters
specifically suggested using this -
approach fer ground water flow
direction and for scoring mining sites.
These commenters argued that it would
be less expensive and time-consuming
to use available data when scoring a site
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than to wail until the remedial
investigation to consider the additianal
information.

EPA considered modifying the HRS fo
allow the use of additional data, but
determined that further expanding the
HRS to account for varying levels of
data gvailability is inconsistent with the
HRS's role as an initial screening tool.
Adding tiers to varions factors to
accommodate the use of all available
data would make the HRS considerably
more difficult to apply and could lead to
substantial inconsistericies in how sites
are investigated and evaluated. EPA
Regions-and States would have to
determine, for each set of data

presented, whether the data quality was -

good enough for the data to be
considered. Debates over decisions on
. datz quality could délay scoring and, -
wltimately, delay cleanup at sites.

: the Agency believes that the
limited use of tiers in the final HRS
represents a reasonable tradeoff
between the need to limit the _
complexity of the system and the desire
to accommodate risk-related
information that is generally outside the
scope of a site inspection.

L Ground Water Migration Pathway

- The proposed rule included a mumber
of significant changes in the ground
Wwater migration pathway: new
hydrogeologic factors were added;

populations were distance weighted
unless exposed to actual contamination:
4 maximally exposed individual {MET}
factor was added: the target distance
limit was extended: & mohility factor
was added and combined with toxicity;
and e welthead protection area factor
was added. Figure 5 shows thﬂ:ve proposed
ground water migration pathway and
the final rule pathway.

Ground water flow direction. Neither
the original HRS nor the proposed HRS
directly considered ground water flow
direction in evaluating targets. The -

. proposed HRS indirectly considered

ground water flow direction by
weighting populations based on actual
and potential contamination of drinking
water wells, 2
EPA received 50 letters from 40
commenters on this issue; 27 letters
respended to the ANPRM, 21 to the -
NPRM, and two to the field test report.
Commenters included eight States, thiee
Federal agencies, the mining, petroleun,
chemical, and cement industries,
utilities, and professional engineers. The
commenters supported the consideration
of ground water flow direction data, at
least in some circumstances. Numerous
commenters urged the vse of ground

water flow direction data when they are

either available or easily obtained. They
suggested several methods to
incorporate flow direction, indluding:

¢ Considering use of a radial impact
area when directional release routes can
be determined. Only a half circle with 2
three-mile radius for the downgradient

-portion {and a half-mile radius for the .

rest of the circle) should be considered

- when scoring;

* Differeniiating between upgradient
and downgradient areas using
topographic maps, evaluating water
levels at wells, and noting the presence
of major surface water bodies; -

* Expending the effort to obtain
accurate data and considering selected
upgradient locations as a precaution
against unanticipated. anomalies;

+ Excluding drinking water wells
where analytical data prove no
contamination is present;

* Having a “professional” review
available information and conduct a site
visity

* Using available flow direction data
and developing regionally based
defaults when no data are available:

* Installing piezometers to determine

flow direction in the PA/SI phase and

when no ground water flow"data are
available; '

* Incorporating ground water flow
direction jnto the “depth to aquifer” and
“distance to nearest well/population
served™ scores; and

* Affording responsible partias the
opportunity to determine flow direction.
BILLING CODE 6550-50-M
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- Commenters suggested that data on
ground water flov: are either reacily
available or can be easily obtained at
reasonable cost and are no more
imprecise than other aspects of the HRS,
Some commenters stated that the level

.- of effort required to estimate the -

“Cirection of ground water Row is no
greater than that required to determine
?itgs.er hydrogeologic parameters in the

.EPA reviewed a range of options for
cansidering giovund water fAow direction
. in‘evaluating targets. For the reasons .
.discussed above under “Use of
Available Data,” the Agency decided
that it was not feasible to adopt a tiered
approach in the targets factors for
evaluating ground water flow direction.
EPA does not agree that increased
: acmn'a[egwartanf ts the increased, T
- complexity of accounting for ground
1~;_ata-ﬂowdirecﬁon. becau;:rtbzs level
of accuracy is not required for a
- screening tool that is intended to assess
relative risk. This level of accuracy,
however, is needed 10 determine the
- extent of remedial action and, therefore,

is appropriate at'the time of the RL -

EPA disagrees with the argument that

other ground water factors, Agquifer

. 'well as hydrauiic conductivity and
depth to aguifer, which are evaluated in
the final rule, are geologic features that
areunlikely to change over the short-
Aerm-In contrast, ground water flow
direction can be influenced by factors
such-as seasonal flows and pumpin,
from well fields, In additsan, the ground
.water flow divection may be different in

' ea_mh aquifer at the site, and the

onof hazardous substance
-migration s not slways the same.as the
. direction of ground water flow.
Therefore, data on ground water flow
- direction would need to be considerably
more extensive than would the data
required to document the other :
‘hydrogeciogic factors, EPA notes that in
the final role, many of the other
hydrogealogic factors considered have
been simplified and the sorptive
capacity factor has been dropped. EPA
also notes that ground water How
direction was not identified in SARA as
- 2 portion of the HRS requiring further
examination, even though ground water
flow direction was not considered in the
original HRS and the Agency had
received criticism similar to the above
Cominents prior to enactment of SARA,_
Although the final rule does not
consider ground water flow direction
directly in evaluating targets, it does
consider ffow direction indirectly in the

method used to evaluate target
populations. If wells have npt been
contaminated by the site, as the
commenters asswne upgradient weils
wonld not be, the population drawing
from those wells is dwt;;ce we%telzhe
and, thus; populations drawing from
wells would have to be substantial
before a large number of points couid be
assigned, Mareover, in addition to
providing a measure of the population at

* risk from the site, the target factors

afford a measure of the valae of the
grovnd water fesources in‘the area of
the site and of the potential need for
expanded uses of the ground water,
Agquifer intergonnections. Aquiter
interconnections facilitate the transfer
of ground water or hazardous
substances between aquifers. The final
rule specifies that if aquifer
interconnections occur within two miles
of the sources at the site (or within areas
of observed ground water contamination
attributed to sources at the site that
extend beyond two miles from the
sources), the interconnected aquifers are
treated as & single aquifer for the

- purposes of scoring the site. Thus, for

example, when an obsetved release to a
shaflow aquifer has been identified,
targets using deeper aquifers
interconnected to the shallow aquifer
are incleded in the evaluation of the
combined aquifer. This approach is
common to the original as well as the
revised HRS. :

In practice, EPA has found that )
studies in the field to determine whether
aquifers are intercormected in the

. Vicinity of a site will generally require”

resources more th?:sslsl:ent with remedial
investigations. , especially where
installation of deep weils is necessary to
conduct aquifer testing. Thus, EPA has
in the past relied fargely on existing
information te make such
determinations and the Agency finds it
necessary to continne that approach.
Examples of the types of information
useful in-identifying aguifer
interconnections were given in the
proposed rele. This information includes
literature or well logs indicating that no
lower rélative hydraulic conductivity’
layer or confining layer separates the
aquifers being assessed {e.g., presence
of a layer with a hydrautic conductivity
Tower by two or mere orders of
magnitude); literature or well logs
indicating that a lower relative
bydraulic conductivity layer or confining
layer separating the aquifers is not
continuous through the two-mile radius
{i.e, hydrogeologic interconnections
between the aquifers are tdentified);
evidence that withdrawals of water
from one aquifer fe.g., pumping tests,

aquifer tests, well tests) affect water
levels in another aquifer; and obsarved
migration of any constituents from one
aquifer to another within two miles. For
this last type of information, the
mechanism of vertical migration does
not have to be defined, and the
constituents do not have to be
attributable to the site being evaluated.
Other mechanisms that can cause
interconnection (e.g., boreholes, mining

"activities, faults, etc) will also be

considered. While the descriptive fext

_has been removed from the rule, the

approaches mentioneéd in the proposed
rule will be used in making aquifer
interconnection determinations. In
general, EPA will base such
determinations on the best information
available: in the absence of definitive
studies and where costs of field studies
are prohibitive, the Agency will rely on
expert opinion (e.g., U.S. Geological
Survey staff or State geologists). In the
absence of such information, EPA
assumes that aguifers are not
interconnected.

Ground water potential io release
factors. EPA proposed replacing the
depth to the aquifer of concetn and
permeability factors of the original HRS
with depth to aquifer/bydraulic
conductivity and sorptive capacity
factors. EPA received more than 75
comments on these factors, in addition
to general comments on evaiuating
ground water potential to release in
response to'the ANPRM. -

Several comimenters supported )
comsideration of depth to aquifer in
evaluating the ground water migration
pathway. One commenter stated that
use of a depth to aquifer/hydraulic
conductivity matrix, which was
intended to reflect travel time to ground
water, was an improvement over
considering these two parameters
individually and additively. Concerns
were raised, however, about how to
determine depth to aquifer. Iu addition,
commenters stated th;t the m?-mile
radiug for evaluating hydrogeologic
factors should be“e?tended to four miles.
while others commented that the
distance should be measured from
vertical points as near to the source as
possible. .

Commenters generally supported the
proposal to include hydraulic
conductivity, although many believed
that the proposed method was too
complicated; several commenters
suggested that the single least
conductive layer(s) should be used.
Anoth:r concern was the lack of data
for determining hydrautic conductivity.
One commenter stated that unless data
can confirm that the geologic strata
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extend throughout the entire area of 3
site, assigning a hydraulic conductivity
value is highly questionable.
" Some commenters offered alternative
- approaches to evalvating hydraulic
conductivity. Thes¢ included replacing
the proposed method with;
© . * Assigned “confidence levels” tied to
professional estimates based on regional
. data and judgment; .
* Consideration of aciual travel time
in the ynsaterated zone; or
* Anussumption of maximum -
hydraulic conductivity among theﬁm
‘various geological iayers below the site.
- More g:n 20 comments were received
on the sorptive. capacity factor, but there
was little consensus among the -
commenters, A nuinber of commenters-

agreed that the factor should be added,

. but stated that the approach was not
detailed enough and that more waste-

" . and site-specific information shou'd be

required. Other cormmenters agreed that

the factor was an improveneat, but said

that sorptive capacily should be
dropped because the waste- and site-

. specific information needed for an
accurate evaluation cannot be cohecte&‘l
during a screening process. Others sai
thatit was too complex as proposed and

. should be dropped.  _

field test fesults, EPA examined the
depth to aquifer/hydranlic conductivity
and sarptive capacity factors. The
examination showed that the lowest |
hydraulic conductivity layer(s)

- accounted for almost ail of the travel
time to the aquifer if a_one-foot or three-

- foot minimum layer thickness was used.
-Accordingly, in the final rule, the depth

" to aquifer/hydraulic conductivity factor

kas been replaced with a simpler factor,
travel tizae, which is determined using a
. matrix of the hydraulic conductivity and
- thickness of the lowest hydraulic
‘conductivity layer{s] with at least a
three-fuot thickness. (See § 3.1.2.4 and
Table 3-7 of the final role.)

- To conform with the change limiting
the travel time factor to the least
conductive layer({s}, and to meet the goal
of simplification. a changs to the
sorptive capacity factor was necessary.
‘The proposed rale evaluated this factor )

using all layers between the source and’
the aquifer. In reexamining this factor,
EPA concluded that depth to aquifer is
one of the mejor perameters affecting
total sorbent content, &t least within the
HRS ranges for the factor. Depthto
aquifer also indirectly reflects

becavse, all being equal, the effect
of thiese retardation mechanisms

: .'&ehmfffmh;dmdz;
anly the s) of lowest i
‘y ivity decreased the calculated -
sorbauenntembetween.mupdsg .
percent, For these reasons, EPAlag
decided to replace the sorptive capacity
factor with a depth to aquifer factor,
[See § 3.1.2.3 and Table 3-6 of the final
rule). .

M. Surface Water Migration Pathway
The proposed mle made major

changes to the evaluation: of releases or

threatered releases to surface water.

. The pathway was divided into foor

threats: drinking water, human food
chain, recreational use, and
environmental. Other changes included

- congideration of flood potentiak: revision
" of potential overland Bow; additicn of
- dilution weights for potentially
contaminated

d populations; extension of

the target distance limit to 15 miles;

revision of the persistence factor to
consider more degradation mechanisms;
addition of a bicaccumulation factor for
evaluation of human foad chain
toxicity/persistence and populations;
addition of ecosystem toxicity to
e;a!uate the environmental thre;t; and
addition of & maximally expose
individnal factor (MEJ] factor tothe ~
drinking water threat. Figure & shows
the proposed rule apd the overland
flow/flood migration component of the
surface water migration pathway in the

“final rule,

Recreational use threat. SARA stated
that the HRS should consider threats to
surface water used for recreation and
drinking water, and the proposad HRS
incleded a recreational use threat in the

" surface water migration pathway. A

number of States, several companies
and trade associations, and two Federal

cina

sgeecies identified problems with the
proposed recreational use threat, Some
conunenters objecied to weighting it as
heavily as the drinking water threat,
while cthers that evaluating
the threat was too comeplicated for use
screening tood. Many commenters
said that proposed methods for
aysigning values to recreation areas
were too broadly drawn and that a
limited number of recvreation areas

and one commenter suggested that
recreational uses be considered in other
pathways as wel. s

"EPA’s field test indicated that the
recreationsl use threat evaluation was

" too complex for HRS purposes and, at
. the same time, was not very accurate.

commented that the fecreation target
population was difficult to evaluate and
that the approach for determining
population was inaccurate and time-
consuming. In eddition, the papulation
factor did not provide meaningful
discrimination among sites. The
characteristics {e.g., capital )
improvements} of a recreational site as
the basis for determining the distance
limit used to evaluate population, but
because major and minor sites may
have the same types ‘:.t; capital
improvements (e.g., boat ramps, picnic -
facilities}, the same distance limit could
be associated with a minor recreation
area and a major recreation area. The
alternative approach would be to
require achral use data to evaluate
targets; however, site-specific
popuiation data are not svailable for -
many recreation areas, making it
difficult to obtain accorate estimates of
the population at risk. The target
distance limits, which ranged from 10 to
125 miles, also contributed to the :
problems with evaluating targets. The
Agency invited comments on refining
these calculations; ro aternative
approaches were suggested, and EPA
did not identify viable alternatives.
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Figure 6

Surface Water Migration Pathway
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Figw : 6

Surface Water Migration Pathway -
Overland Flow/Flood Component
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EPA is also concerned that many
qualities of recreation aress fe.g.,
tniqueness. atiravtiveness, value)

the rule}.

Humnfaodchaﬂz.SARAreqlﬁm
-thatEPAoonside;"lhedamgto
natural resources which may affect the
human food chain * * * Accondingly,
thesnrfacgwamrnﬁgmﬁnqpa!h\'myof
: theproposedmhindudedevahaﬁonof
threatsbhma‘nl_:ea‘hhviatheaquaﬁc
food chain.

.faodeamnﬁtheUm
originates oni land, terrestrial
important aguatic human
chain. Conmmenters i

commenter stated that the SARA -
mandahwuu!dnotbefulﬁﬂedifonly
aquatic human food chain threats were
evalpated.

After conducting an investigation into
_ pm‘hhmmmeﬂm EPA determined s that
it would not be practical to include a
separate evaluation of terrestrial hurpan
“food chain threats in the HRS. The
terrestrial food chain is more complex
and site-specific-and is less enderstood
than the aquatic food chain, and jts
assessment requires considerably more
data. These factors render evaluation of
the relative risks associated with the
terrestrial human food chain wel}
beyond the capability of a i
system such as the HRS. The final rule,
therefore, does not separately evaluate
terrestrial human Food chain threats.
These threats are, however, considered
indirectly under the resonrces target
components in the air migration
pathway, ground water migration
pathway. s0il exposure pathway, and
drinking water threat portion of the
surface water migration pathway.
The proposed rule required the
estimation of bisacenmulation
potentials for hazardons substances

‘was not given sufficient weight in

posing threats via the human food chain.

One commenter stated that the
estimation of bioaccammalation
i ires excessive time and

pose less of a threat-via the human food
chain sohstances

than that
]-' o i I m& -

evaluation of homan food chain threats.
E-I,A e hd‘hepou;gldmmgﬂm
icaccmmdation i ¥
considerable uncertainty to thi
factor, in part becanse of major
differences in uptake associated with
different species in different .
enviromments. In addition, .
com; a

most sabistances. In Light of this

- uncertainty, EPA decided that

bioaccamulation potential shonld not be
given additional weight in the HRS. In
addition, as part of the structural -
changes discussed in Section I B, the
bisaccumulation potential factor was
moved from the targets factor category
to the waste characteristics factor
category so that it is evalusted
consistently with the other waste
characteristics factors that reflect
exposure. As part of these changes, the
use of the bioaccumulation potential
factor in selecting the substance posing
the greatest hazard also has been
modified.

The final rule broadens the definition
of achﬁ;ontaminaﬁbn of the buman
food chain by modifying one criterion
and adding a new criterion defining
.actual contamination, The proposed rule
defined a fishery as actuall
contaminated if (1) the fishery was
closed as a result of contamination and

- substance for which the fishery was

closed had been documented in an
observed release from the site, or {2}a
tissue sample from a human food chain
organism from the fishery was found to

contain a hazardons substance at a
concentzation level exceeding the
FDAAL for that substance in fish tissue
and the suhstance had been documented
in an observed release from the site. In

* both cases, at least a portion of the

fishery must be within the boundaries of
the obsesved release.

Under the final rle, the fo :
criteriun {closed fishery) remains
essentially unchanged. The latter

itetion {tissue contamination) has
been modified: A Hshery is considered
actually contaminated if the
concentration of & hazardous substance
in tissue of an essentially sessile benthic
human food chain organism from the
watershed is at a level that meets the
criteria for an pbserved release from the
site and at least 2 portion of the fishery
is within the boundaries of the observed
release. A pew criterion has also been:

factor value of 500 or greater either is
present in an observed release

established by divect observation or is
present in a sarface water or sediment
sample at a level that meets the criteria
for an observed release from the site
and at lesst a portion of the fishery is
wnllehmﬂiebomdanesoﬂ:feobsewed
release. 7 the parti a fishery
wmmgmym mm an observed
release is considered actually

EPA broadened the deBnition of
actually contaminated fiskeries on the
basis of field test resalts. With: the more
narrow definition in the proposed rule,
few achually contaminated fisheries
were identified because:

{1) Closed fisheries did not exist at
most sites; ‘

(2) Hazardons substance
copcentration data from tigsues of
applicable organisms were available for
only a small porfion of fisheries; and

(3) FDAALS exist for only a relatively
small number of hazardeus substances.

The final rule also introduces two
levels of actually contaminated fisheries
or portions of fisheries:

* Level I Applicable when

. concentrations of site-related hazardous

substances meeting the criteria for
actual contamination of the fishery
equal or exceed the benchmark
concentration levels established in the
final rule based on FDAALS, screening
concentrations corresponding to
elevated cancer risks, and screening
toncentrations comresponding to.
elevated chronic, non-cancer toxicity
risks via oral exposures. The final rule
altows Level I contamination to be
established based on kazardous
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- substange concentrations in tissue
samples from “organisms other than
- essentially sessile benthic organisms”
{e.g-, fish, lobsters, crabs}, even though
-these organisms cannot be used to
establish observed releases or actual
- contamination. ’ Lo
"+ Level IT: Applicabls to all actually
- contdminated fisheries [or portions of
actually contaminated fisheries) not
" meeting Level [criteria. ’
. The final rule assigns human food
chain popalations agsociated with Level
Y concentrations tenfold gredter weight
than those associated with Level 1
detotmtoig, whses sopable,
etérmining, where applicable, the part
+ of a-fishery subject to Level I -
-toncentrations, the part sibjeét to Level
I'concentrations, and/or the part
subject to potential contaminatios.
i EPA received severa} comments
_suggesting that, to be consistent with the
. other threats, a miaxi exposéd
individual factor should be incorporated
into-the human food chain threat, The
Agency agrees, and to provide this
consistency the final rule'incorporates a
maximally exposed individnal factor
. (the food chain individual) into the
human foed chain targets facior
category. As with similar factors in
other pathways and threats, the food
chain individual is assigned points
according to the level of contamination,
Wrhere actual contamination of'a fishery
is documhented, the food chain individual
- facior is assigned 50 points for Level 1
and 45 points for Level I concentrations,
‘Where no actual contamination of 2
fishery is documented, but there is
documentation of-an observed release of
a hazardous substance having 4
bicaccumulation potential factor value
of 500 or greater to a watershed
containing a fishery within the target
distance limit, the food chain individual
is assigned a value of 20 points. Where

- there are no observed releases to .
surface water or no observed release of
a hazardous substance with a )
bioaccumulation polential factor value.
of 500-or greater, but a fishery is present

" .[i%. there is a potentialy contaminated -

fishary) within the target distance limit,
the food chain individual is assigned
puints ranging from 0 to 20, depending
on.the dilution weight assigned to the
associated surface water body: o

The proposed rule estimated human
food chain production of uctually
contaminated or potentislly
contaminated fisheries based on harvest
data or stocking data for those fisheries,

- if avéilable. Where such data wérenot _

- available, preduction estimates were
based on productivity of the surface -

- water body or the estimated standing
crop of aquatic biota in the fisheries.
The proposed rule included a table of
standing crop-default values for
estimating human food chain production
of the fishery.

. EPA received numercus comments to
the effect that the standing crop. default
table was difficylt to use, provided
several different values for some water
bodies and-none for others, and
provided enreliable data. Several
commenters stated that standing érop
values are not an appropriate basis for
estimating aquatic buman food chain
production. One commenter pointed out
that standing crop estimates do not
correlate well with harvest for varicns
water body types. Another coommenter -
stated that estjmates of harvest from
fish and game officials are preferable to
standing crop default values because

- standing crop is a- measure f biomass
{weight of all edible living organisms in
the water body) rather than
productivity. - :

EPA agrees with the commenters. In
the final rule, estimates of fishery

buman food chain production are based

on fish harvest data (incloding stocking

. data) asopposed to standing crop data.

When site-specific data are not
availabie, harvest rates are to be

. estimated based on the average harvest

per unit area for the particular water
bady type inder assessment and the
geographic area in which the water
body is Jocated.

Ground water discharge to surface
water. A number of commen:z:: ;:dm
field test participants sugges t the
HRS should consider the potential
impact of ground water discharges to -
surface water because contaminated
ground water can be a significant source
of surface water contamination. Field
test participants noted that some sites -
have no overland floiv route, but surface
water can be contaminated through -
ground water di :

EPA, agrees and has added a ground
water to surface water migration
compaonent to the surface water
migration pathway. Figure 7 shows the
stracture-of this component. The suxface
water migration pathway, therefore,
now includes two components: The
overland flow/flood migration
component, which retains the structure
of the surface watér migration pathway
as proposed (except for the changes
discussed in this preamble}, and the new
ground water to surface water migration

- component: Either or both comporents
-may be scared; if both are scored, the

surface watér migration pathway score
is the higher of the two scores. EPA
‘selected the higher of the two scores
rather than combining them because, if
scores were tombined, the amount of
hazardous substances at the site
available to migrate via each component

- would have to be apportioned between
" the two components. The site-specific

data needed to determine the
appropriate apportionment are rarely
available. _ .

BILLING CODE 6560-50-4
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Figure 7
Surface Water Migration Pathway -
Ground Water to Surface Water.Component’
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The ground water to surface water
migration componeat avaluates three
threais: drinking wsater, human food
chain, and environmental. The
component is scored only if: (1) A
portion of the swrface water is within
one mile of any source at the site that
could rele ase to ground water; (2} there
is no discontineity in the uppermost
aquifer between the source and the
portion of the surface water within one
mile of the source; and (3) the bottom of
the surface water is at or below the top
of the aquifer. The target distance limit
for the componént is determined the
same way as for the overland flow/
flood component. For each-threat,
likelihcod of release is hased om either
observed release or potential to release.
An observed release is established if.

snd only if, there iz an obsetved release .

to the uppermost aquifer, while potential
to release is based on ground water
potential to release factors, except that
only the uppermost agnifer is
considered. (See § 4.2.21.2)

Tke hazardous waste quantity factor
is scored in the same way it is scored for
the overland flow/ficod migration
component, except that only sources
that could release to ground water are
considered (see § £.2.2.2 2}, Toxicity,
ground water mobility, and surface
water persistence are coasidered in
selecting tke substance potentially
posing.the greatest hazard in drinking
water [see §4.2221). By considering
ground water mobility, the final rule
reflects the fraction of 2 kazardous

'substance expected to be released from
the sources and fo migrate through
ground water to the surface water body.
For human food chain aad
environmental threats, bicaccumulation
{or ecosystem bicacenmulation)
potentia! is 2lso considered in selecting
the substance potentially posing the
greatest hazard {see § 42.3.2.1),

The targets factors in this companent

are evaluated in the same way as

. targets factors in the overland flow/ ;
flood migration component, except that
a dilution-weight adjustment is :
combined with the surface water
dilution weights for papulations .
potentially exposed te contamination.
The dilution-sveight adjustment was
added becaise the HRS assumes that
hazardous substances migrate via

- ground water in all directions from a
site. Under this assumption, except in
those instances where the surface water
body completely surrounds the site, only
2 portien of the hazardous substances
can be assumed to reach the su-face
water through the sround water. The

- dilution-weight adjustment accounts for.

- the portion of the hazardous substances

- flow entry.

assumed to be av ‘lable to migrate to
strface water through ground water.
The probable point of entry is defined ag
the shortest straight-line distance, -
within the agnifer boundaries, from the-
sources at the site to the surfzce water
body. Therefore, the actual targets -
considered may differ somewhat from
targets evsluated in the overland flow/
flood migration component because the
two probable points of entry may differ.
This approack might allow evaluation of
intakes, fisheries, and sensitive

- environments that may be expased to

contamination from a site but are
upstream from the point of overland

N. Soil Exposure Pathway _
The onsite exposure pathway, which
was added to the HRS in the proposed
ruie, has been renamed the soil
exposure patkway in the final rele, The
pathway was primarily designed to
assess-the potential threats posed by
direct exposure o wastes and ~
contaminated surficial materials at 3~
site. It evakiated two threats—th,p
resident population and the negrby

population. In the proposednile, the
resident population t included
three types of targets: ; risk
population on a: with cbserved

contamination, afl othe¥ residents and
people atiending schoo? or day care on 2
property with observed centamifation; ~
and terrestriai sensitive environments in
which there js observed ceatemination.
The nearby population wzs based on
people who live or attenrd school within
a one-mile travel disfames and who did
not meet the criteria for resident
popualation. Figure'8 summarizes the
proposed and final ~les,

A number of commenters supported
the iniclesion of the pathway, but raised
issues related o its evahration. For
example, commenters objected to
£vatsating the waste characteristica
factor category solely on toxicity. Three
commenters objected to limiting the high
risk poputation to children under seven.
Other commienters stated that collecting
data on the high risk papulav.on would
be difficult. A number of commenters

- questioned how the onsite area and area

of contamination would be defined and
how accessibility of the site was
evaluated "~ -

In response to these comments and 1o
the field test results, EPA has made a
number of changes to the soil exposure
pathwey. The name of the pathway hag
been changed to he more consistent
with terminology used in the Superfund
kuman health evaluation process.

As suggested by commenters, the fing?
rule limits the area within which humpan
targets are evaluated for the resident

pepulation threat to tocations within
property boundaries and within a
distance limit of 200 feet from an area of
observed contamination. The 200-foot
limit accounts for those situations where
the property boundary is very large. and
exposure to contaminated surficial
materials is unlikels or infrequent
becsuse of the distance of résidences,
schools, or work places from an area of
observed contemination op the same

. To make the pathway consistent with
the other pathways and in response to
comments, the final rule incindes
kazardoas waste quantity in the waste
characteristics factor category and
imultplies it by the factor value for
{oxicity. New factors; resident

irdividual 2nd nearby individual, have
been added to make the pathway

- consistent with the other pathways. ali -. -

of whict assign values for e
maximally-exposed individual (e.g.,
nearest individual or intake). Popuiation
is evaluated using twa levels of actual
contamination based on health-based
benchmarks. Separate consideration of
the high risk population {children undez -
seven} has beea eliminated because the
field test indicated that this factor could
greatly add to the time and expense cf
scoring a site yet resulted in little
discrimination among sites: This change
also makes the soil exposure pathway
mose consisteat with the other
pathways.

In the nearby population threat, the
hazardous waste quantity factor in the
likelikood of exposure factor category
bas been renamed “area of
contamination™ {o reflect bosh the intent
of the factor and how it is evaluated,
The aceessibility/frequency of use
factor has been revised and resamed the
“attractivenessfaccessibility” Factor.
The revised factor emphasizes
Tecreational uses of areas of abserved
contamination because they are most
likely to result in exposures to
contaminated swiicial materials. In
addition, the weighting of the nearby
popuiation reiative to the resident
papulation bas been reduced to befter
reflect the relative levels of exposure for
those threats,

A number of cominenters questioned
whether workers sheuld be covnted
when evaluating target populations in
the soil exposure pathway. One
commenter suggested that soil exposure
scoring should “net inclede activities at
facilities that presently are regulated
under the Occupational Safety and
Hezlth Administration {OSHA)."” Other
commenters, however, stated that
wotkers should be counted in the target
population. One commenter argued that
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- ot counting a facility’s work force is
inconsistent with other population
counting techriiques. Anothes
commenter szaid that workers should be
included in the resident population
because the proposed method of
caleutating soil exposiwe pathway
scores can result in inappropriately low
scores when onsite workers are exposed
to wastes or contaminated soil.
Aglnelnlef.q.wn:lse to these comments, the

cy investigated statutory, -

* regulatory, and policy conditions that

might restrict the inclusion of workers in
the target population fo : the soil
exposure pathway. This analysis found
no broad statutory or regulatory
authority for excluding workers covered
by OSHA regulations from '
consideration as targets in the HRS.
Although the definition of a release
under CERCLA section 101{22) excludes
“any release which results in exposure
to persons solely within a workplace

* * ** it only does so for purposes of
claims by workers who are already

covered by State worker compensation
laws. The legislative history of section
101{22) specifically anticipated that
authority under CERCLA might, in
appropriate cases, be used 10 respond to
releases within a workplace. Thus, the
Agency concludes that there are no
broad statutery or regulatory
restrictions against consideration of
activities at OSHA-regulated facilities.
BIRLNG CODE $560-50-M
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-_‘FigureS
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comparable for some types of workers
and regidents, the Agency has decided
to include workers in the resident
population threat. However, substantial
~ariability in the kinds of workers and
work activities at sites (e.g., indoor an
outdgor) leads o considerable

exposure patential,
Agency believes that determining
egaries ar types of workers is
" beyond the scope of HRS data
target points on a prorated bagiy: §
pointsareassignedfonitawithupto -
100 workers; 10 points for sites with 101
iol.(l)ﬂg:;kers.andlﬁpointsﬁur
. sreater 1.000 workers. Prorating
workers will reduce the data collection
effort. Evaleation-of workers is not
affected by health-based 2
{See §513.3} Nearby workery are not
counted in the nearby population
because the Agency considers it
tmlikelli that wat;l;em mly
workplaces would regularly visit
contaminated areas outside the property
boundary of their workplace during the

- workday, and because there is 0 way-

- to estimate accurately the number of
workers who might.

" O Air Migration Pathwcy

The preposed rule mide several
significant to tze air migration
pathway in the original HRS, [n
response fo the SARA mandate to
consider potential as well as actual
releases to air, the proposed rule
included an evaluation of the potential
to release. The proposed rule also added
& mobility factor to the waste
characteristics factor category and an
MEI factor to the :

air migration
pathway azd the final role pathway.
The public provided Rumerous

" new issnes as weil. The most significant

New issué concerned the structural :
inconsistency in the treatment of gases
and panicuiaut‘es in the prupould air
Inigration pa way. For example,
commenters observed that in the
potential to release evaiuation, jt was
possible to assign a high containment
value to a source with good §as
containment and poor particulate
containment while assigning high source
type and mobility valuss based on the
presence of gaseans hazardogs

-substances. This combination would

yieldar Inappropriately high potential -

to reiease value. This concern was also
noted in discussions with field test
Personnel. ’ . '

The Agency agrees with these
Commenters and investigated methods
to better reflect the g between
gases and particulates. As a result of
these analyses, EPA has made several
changes to the final rule in both the

i of release and waste

potantial to release, and only those
sources containing haza

substances that can be released as
particulates are evalvated for
Pparticulate potential to_rlelease. This
change in potentia} torelease structure
Decessitated other changes in the
scoring of potential to relogse including

‘development of separate gas and
" pasticulate source type factors and

migration potentisl factors. The names
of these latter factors were alsa changed
to highlight the differences between
potential to release “mobility” and .

~ Waste characteristics “mobility.” {Sea

§§61213,61223)
Bﬂ-l:m CODE 6560-50-M
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Figree 9

Air Migration Pathway
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... In addition 1o these changes in the
basic structure of the potential to
release factors, the £2aal rule includes
several additional changes in the source
type list; migration potential factors, and
containment factors. Based on the
experience gained in the feld test, EPA
added several source types to the source
type Hst. Some of these additions feg. -
surface impormdment {not buried/
backfilled}: dry} simply clarify |
classifications that were implied in the

. proposed source type list. Other

.. additions; such as source types
iavolving biogas release, were .
‘considered early in the development of
the praposed HRS but were not included
originally in the interest of simplicity.”
Field test experience, however,

.-.indicated that their inclusion in the Bnal

rale was necessary. Finally, new
distinctions within some source types
[e.g., the various types of piles] were
added partly in response to comments

. and partly as a result of fHeld test
experience. As applicable, source type

“values wete also revised. {See
§86121.2,61222and Table 64

The revised gas and particolate
migration potential factors aze very
similar to the proposed likelihood of
release gas and particulate mobility

" factors. Several commenters questioned

the need for including dry. relative soil

~ volatility in the final gas migration
facter. A simplification analysis

indicated that dry relative sojl volatility
was redundant, as it was atmost
completely determined by vapor
pressure. Hence, the final gas migration

‘potential factor includes only vapor -

" pressure aad Henry's law conistant. The
particulate migration potential factor in
the final role is simply the particulate

‘component of the proposed potential to
release mobility Factor.

The containment factors were alsg
changed as a result of the field lest, a
r2view of recent information on covering
systems, the examination of air release

. tate models, and the public comments
on the need for simplicity in the fnal
rale. The final st of containment

descriptions eliminated many redurdant

-descriptions and changed others,
‘rataining only those distinctions that are

' . necessary based on type of souce, {See

§§6.1.211,6.1.2.2.1 and Tables -3, 6-
$.} As discussed in Section HI F above,
two new mobility factors wers
developed for the waste characteristics *
Iactor category. .
Commerters. generally supported the
corcept of distznce weighting target
factors. However, several disagreed
with the approact used to develop the
proposed factor values. Some
«oirmenters suggested basing the factor

values on long-term meteorology and the
size of the site. while otbers suggested
that additional atmosph :ric phenomena .
(e.g., particulate deposition} be reflected
in the final values. As a result of these
comments, EPA has revised the distance
weiglﬁtinglfactots used in tlg:egnal rule
1o reflect long-term atmospheric
Phenomena. Analyses indicated that
particulate deposition and other similar
phenomena as well as site size were not
sufficiently significant within four miles

“of a site to warrant their inclugion in the

final factor values. EPA also notes that
Tow incorparated in the population. -
factor value table. (See § 5.3.2.4 and
Table 6-17.) ’
P. Large Volume Wastes

Mining waste sites. A number of
tommenters representing mining
companies, frade associations, and State
and Federal agencies commented on
how the proposed HRS would score
mining waste sites; commenters
Tepresenting waste management .
facilities raised similar issues i regard -
to their sites. This section summarizes
and addresses the major issnes
addressed by these commenters.

regarding the appropriate consideration
of background levels of metals in
documenting direct or indirect releases
from mining waste sites. One
commenter recommended that in
determining ditect releases from a
minihg wasté site, EPA should consider
the natyral characteristics of the site
prior to minfhg and the changes in
migration rates resulting from mining.
The commenter explained that the
concentration of metals in a mining
waste pile may be similar to or less than
natural concentrations in sofl or rocks
below and adjacent to the-pile. To
document indirect releases, the
commenter suggested that EPA require

“callection of detailed information on site

geology and hydrological gradients to
ensure proper cousideration of
background levels. Finally, the

- commenter asseried that although it is

appropriate to weight observed releases
rmore heavily than potential releases at
sites with synthetic organic ous
substances, the criteria used to define
chserved release are not valid at sites
with natural sou;'ges of metals. ﬁnother
commenter agreed and suggested that
bécause of background levels of -
inorganic elerients, the proposed HRS
could identiy as an observed release
cancentratiens unrelated to mining
achivities. )

. EPA recognizes that naturai
background cencentratisas of metals in

soil or rocks can affect the measured

‘concentration necessary to establish an

observed release at a mining waste site.
This censideration is reflected in the
requirement that concentrations.
significantly above background be
shown 10 establish an observed reiesase.
Moreover, EPA has clarified the
observed release criteria in the final role
to explain that they specify minimum

i s necessary to establish an

- observed release by chemical apalysis.

Several commenters questioned the
treatment of metals in the ground water
‘mobility factor. One¢ commenter stated
tkat the pmposedl-ﬂ!&isbiaseg against
mining waste sites because it gives
.greater consideration to the accurate
assessment of the mobility of organic
substances than to that of naturally
occurring metals, The commenter noted
that the proposed persistence factor for
the snrface water migration pathway
accouts for the degradation of
kazardouns substances in the
environment through four pracesses.
None of these processes, according to
the commenter, applies to metallic
elements, whick received a default value
of 3 (the highest possible score for
persistence). Another commenter stated
that decreased mobility was considered
only for organic compounds, even
though inorganic compoimds are
immobile in some sitiations.

One commenter stated that adding a
metals mobility factor, as EPA's Science
Advisory Beard {SAB) recommended,
would allow the HRS to reflect more
accurately the potentia! for metaliic
elements to migrate in the aqueous
phase. Two commenters were concerned
that metals would be assigned a “worst-
case” defanlt vajue for mobility. On the
other hand, another commenter stated
that consideration of the mobility of
metals in the revised HRS v&au]d atleast
partially rectify the bias in the corrent
HRS apainst high-volume, low-

- concentration mining wastes.

- A nuimber of these commenters
appear to have misunderstood the
proposed rule. Metals were nat
automatically assigned the maximum

. valoe as a default in the ground water

mobility factor, but rather were assigned
values based on their coefficient of
aqueous migration. The final rule

* automatically assigns the maximum

value for mobiiity only to metals
establishing an observed release by
chermical analysis, which is the seme
way organics and nonmetallic
inorganics are evaluated. For metais and
rretal compounds not establishing an
cbsarved release by chemical analysis.

- mobility is based on water solubility

and distrib:ition coefficient (K, the

. same as for organics and nonmetallic
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 inorganics. If none of the hazardous

substances (including metals, organics,
-and nonmetallic inerganics) eligible to

~be evaluated for the site can be assigned

a mobility factor value based on

. available data, § 3.2.1.2 of the final rule
assigns a mobility factor value of 0.002

_for all of the hazardous substances. This
value was selected based on a review of
the range of mobility factor values
assigned to those hazardous substances

{including metals) for which data were -

avaitable for assigning mobility factor
values. The value of 0.002 is clearly not
. a worst-case default (which would be
10} : :
EPA believes that the persistence
factor is not biased against metals.
Elemental metals do not degrade and,
‘therefore, should receive higher scores
for persistence than other substances
. subject to degradation $es.

One commenter claimed that the soil
‘exposure pathway is likely to bias the
HRS scores of mining waste sites
toward higher values because such sites

- contain large volumes of waste coveri
-large surface areas, and because of

geographic factors, these large areas are

seldom secured against diréct public
-access. In addition, according to the
commenter, the public may be attracted
-to mining waste sites. The commenter
suggested that the soil expostre
- pathway incorrectly assumes there is an
exposure because there is access to
Inining waste sites.
EPA does not agree that the soil
- exposure pathway is biased agairist
ml:llll:.g waste sites. The path]way
evaluates exposures of people via
contact with surficial hazardous
substances. The Agency believes that,
all else being equal, Jarge contaminated
surface areas with public access,
including those associated with mining
waste sites, should receive higher scores
- for the soil exposure pathway than
smaller sites with more restricted
access. Even sites with large
contaminated surface areas are unlikely
to be assigned high scores except when
they are near residential areas or
.. include a listed sensitive environment.
. As some commenters representing
mining-related activities have noted in
“the past, most mines are located some
distance from inhabited areas. -
.. Three cominenters stated that the
~original HRS was biased against sites
such as mining waste sites that are
-characterized by high volumes of waste
" with relatively low contentrations of
toxic constituents. Two of these
- commenters suggested that mining
Wastes would be appropriate for
~hazardous constituent quantity
. determination because such wastes are
rela’ively homogeneous (compared to

other wastes] and. therefore, have fairly
consistent concentrations. One of these
two commenters also stated that the
hazardous waste guantity factor
equations in Table 2-14 of the propased
rule should be revised to be less
conservative. The remaining commenter
suggested that the proposed HRS was
still biased against mining waste sites
because they are still scored based on
the quantity of waste rather than on the
concentration of the waste at the point
of exposure. .
EPA does not agree that the HRS is

-biased against high-volume, low-

concentration waste sites. The final mle
incorporates concentration data in three
factors: (1) Likelihood of retease
(concentration data can be nsed for -
establishing an observed release}; {2)
hazardous waste quantity
[concentration data, if available and
adequate, can be used for calculating

ous constituent quantity); and (3}
targets (concentrations of hazardous
substances present in drinking water
wells or at other exposure points can be
used to determine weightings for nearest
individuals (or wells or intakes],
populations, ahni sgnsiﬁvi enﬂv;mnments
factors). EPA has not explici required
concentration datz for ail sites because
of the substantial costs for obtaining
these data and the very high degree of
uncertainty associated with data
collected during Sls.

EPA requested that the SAB review
issues related to large-volume waste
sites before the NPRM was published.
The SAB final report is availabie in the
CERCLA docket. Two commenters
stated that the Agency did not
adecuately consider the SAB's
recommendations for revising the HRS,
specifically those coficerning the use of
mobility data.

The SAB, iu its review of the original -
HRS, examined whether large-volume -
Wwaste sites {eg., mining waste sites) had
been treated differently than other
wasle sites and concluded that -
insufficient data were presented to
demonstrate that the original HRS was
biased aganst mining waste sites.
However, the SAB noted that the
otiginal HRS had the potential for such a

- bias, particularly when scoring potential

to release, because the original HRS did
not coxisider mobility, concentration of
ous constituents, and transport.
The SAB suggested several possible
modifications to improve the application

- of the HRS to mining waste sites.

Based in part on the SAB suggestions,
EPA proposed several changes to the
overall scoring process tc make the HRS
more accurately reflect risks associated
with mining waste sites, notably,
addition of a mobility facter to the air

- the NPRM, de

and ground water migration pathways,
changes in the persistence factor,
incorporation of a tiered hazardous
waste quantity factor that can account
for waste concentration data, and
addition of health-based benchmarks for
evaluating population. As explained in
ining gpeciation of
metals and pH, as the SAB had
suggested. is not feasible given the
temporal and spatial variations at

ous waste sites and the
limitations on SI data collection.
Moreover, determining speciation is not
feasible for most substances given '
EPA’s current analytical procedures:
requiring speciation analyses would add
substantially to-the cost of data
collection.. - .

Two commenters stated that the
proposed HRS can significantly
overestimate risks associated with
mining waste sites that consist of high-
volume, low-concentration wastes. One
of these commenters recommended a
“preliminary évaluation system” to more -
accurately reflect the actual risks
associated with sich sites and remove
any bias in the HRS relative to-other
types of sites. This conumenter also
suggested that in proposing the HRS -
revisions, EPA bad ignored the results of
its own studies under RCRA sections
3001 and 8002, which the commenter
believed to be more focnsed efforts to
quantify risks from mining waste sites
than the HRS revisions.

EPA does not believe that a separate
“preliminary evaluation system” for
scoring mining waste sites would be

‘appropriate. A gingle HRS can be

applied uniformly to all sites, allowing
the Agency to evaluate sites relative to
each other with respect to actual and
potential hazards, The

examined the RCRA studies cited by the
commenter before proposing HRS
revisions. Those studies, which focus on
the management of wastes at active

- facilities, concluded that many special

study waste sites (¢.g., mining) do not
present very high risks, while others
may present substantial risks. EPA
believes that the conclusions of these
studies and the Agency's subsequent
regulatory determinations (i.e.. not to
regulate most mining wastes under
RCRA, Subtitle C) are not inconsistent
with a determination that some mining
waste releases can require Superfund
response actions. Furthermore, the HRS
is designed so that.it can be applied to
closed and abandoned sites as well as
active sites.

Other large voluine waste sites.
Several commenters suggested that the
proposed HRS did not meet CERCLA
section 125 reguirements for sites
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involving fossil fuel uozﬁbnéﬁun wastes.
These

commenters generally agreed that
section 125 requires EPA to consider the
.guantity and concentration of hazardous
constituents in fossil fue! combustion
veastes and that the proposed HRS had
~not adequately addressed this
“  One commenter supported the
" Agency’s proposal ta allow
- consideration of concentration data
*when such data are available. Three
. - commenters stated that the proposed -

" HRS would often assign fossil fuel
combustion waste sites high scores in
part becanse of the wersi-case

-assumptions or “default values” for
certain factors {i.e,, hazardous waste
* quantity, toxicity, target populations).

* The commenters claimed that fossil fnel

+ ‘combustion waste sites receive high
+ scores merely because of the large

- quantity of waste, although this waste
“presents no significant adverse
- environmental effects, and that these

" . high scores are inconsistent with EPA’s

- findings in the RCRA section 8002 stady.
Oe of the three commenters suggested
that the proposed HRS retained gertain
deficiencies of the original HRS, such as

- assuming that all hazardous substances )

" in the waste consist of the single most

-loxic constitwent in the waste,

EPA does not believe that the
approach taken in the final rule creates
a bias against fossil fuel combustion
wastes. Partly because concentraticn
data are considered in the final rule,
fossil fuel combustion waste sites are
not expected to score dispmtiorﬁonatelif_

- high when compared with o er types o
sites. The HRS assumes that it is ot .

. passible to determine in a consistent
manner the relative contribution to risk
of all hazardons substances found at
sites. Given this assumption, EPA has
determined that basing the toxdcity of

. the combination of substances at a site
on the toxicity of the substance posing
the greatest hazard is a reasonable and
appropriately conservative approach. In
many cases, the sabstance posing the
greatest hazard is not several orders of
magnitude more toxic than other

- hazardous substances at the site.
Therefore, the effect of this approach on
the toxicity factor value—which is

- eveluated in one order of magnitude

. Scoring categories—is not asg great as

- Some commenters have suggested (see

- also section IH B). In addition. 25 noted - .

above, worst-case defaults are not
assigeed for mobility; population factors
have no default valyes.

Two commenters saggested that
tecause CERCLA section 125 contains
no statetory deadlines, EPA should take
as much time as necessary to ’

adeguately respond. These commenters
recommended that EPA extend the
tiered approach of the hazardous waste
quaatity factor to other factors to take
advantage of the exteasive data on.
fossil fuel combustion wastes gererated
by the electric utility industry,

The Agency does not agree that the
tiered approach used in the hazardous
waste guantity factor should be

- extended to other factors for fossil fizel

combustion wasie sites {see also section
HIK). EPA believes that creating a
separate HRS to score certain types of
sites would not aliow the Agency to
provide a uniform measure of -elative
risk at a wide variety of sites, as
Congress intended. |

One commenter recommended that

'EPA consider using fate and

models currently under development to
incorporate quantitative representations
©f specific precesses, mechanisws
into the HRS. EPA carefully examined
this possibility and concluded that
although the use of fate and transport
models could conceivably increase the

" accrracy of the HRS for some pathways.

coilection of the required site-specific
data would be far too complex and
costly. Fate and transport models are
appropriate for a comprehensive risk
assessment, but not for a i
such as the HRS. In addition, EPA's
review suggested that it would be more
difficuli to achieve congistent results
among-users of such models than with
the HRS. EPA points out that it used fats
and rrarsport models to develop the
distance weighting factors used iv the
HRS target calculations, and also that
the HRS incorporates several hazardous
substance parameters [e.g., mobility)
and site parameters (e-g. travel time}
that are components of fate and
Lansport models. . :
Twao commenters-expressed concern
that the propogsed HRS fails to account
for the leachability of hazardous
constituents as required by CERCLA
section 125. According to the .
commenters, some hazardous
constittents pose no risk via groand
water because they will never be .
released to that medium. Thus, even if

* hazardous waste quantity and

cancentration are considered
adequately, hazardous waste quantity
scores for fossil fuel combustion sites
will be erroneousty high unless
leachability is considered as well.

EPA examined the availability of
leachate data and the feasibility of using
such data for calculating hazardous -
substance quantity for all types of
sources and wastes. The Agency

- decided »gainst using leachate
_ concentrations because:

* Leachate data are not availabie for
all sources and wastes, and available
leachate data on high-volume wastes
and some landfills have limited . .
applicability for estimating the quantity
of leachable hazardous substances;

* Leachate data derived from 1=h
studies are limited and do not
realistically represent the universe of
field coeditions such as heterogeneity of

“wasles, chemistry of leachate, and

deasity and pore volume of dispased
wastes; and

- *_Any method for using leachate data
could not be consistently or umniformly

- applied to all sites. -
" EPA also examined the feasibiity of

developing site-specific leachate data
for estimating leachable hazardoss
substance’ quantity for the ground water

. migration pathway. EPA decided against

this option because reliable est:mation
of leachable hazardous substance
quantity requires comprehensive
sampling of site-specific heterogenecus
waste, whick wonld be prehibitively
expensive and not feasible. In some
cases, sach sampling would be
technically unfeasible and unsafe.

EPA evalvated alternatives for
developing a suttogate for estimating

" leachable hazardans substance quantity.

The Agency found that adding tke
mobility factor to the'ground water
migration pathway, based both on
solubilities and distribotion coefficients
{K.3) of hazardous substances, and
multiplying it by the lizzardous waste
¢uantity factor would be 3 feasible
alternative for approximating the
fraction of hazardous substance
quartify expected to be released io
ground water.

Q. Consideration of Removal Actions
{Current Versus Initial Conditions}
The criginal HRS based th2
evaluation of factors on initial
conditions. In the preamble to the

proposed rule, EPA specifically
requested comments on whether sites

. should be scored on the basis of initial

or curre. 2t coniditions. The principal
question is whether the effect of

‘response actions, such as the remdval of

some qadntity of the waste, should be
considered when sites are scored. Initial
conditions are defined by the timing of
the respanse action; that is, initia!
cotditions are the conditions that
existed prior to any response action. For
sttes where o response action has
occurred, initial and carrent conditions
are the same for evaluating sites.

- Of the 25 commenters responding to

~ this issue, 15—including all industry .
‘commenters—supported scoring on

current conditions. Ix the preamble of
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the proposed rule, EPA presented two
approaches for considering response

. actions in HRS scores: (1} Consider
these actions only for those pathways
and factors for which they are most
appropriate; and (2) consider these
actions in all pathways, but make
exceplions at sites where initial
conditions more accurately reflect risks.

Those who stated a preference
favored the second, specifying that the

-exceptions should be cleatly defined in
the final rule. These commenters stated
that scoring all pathways on current
conditions would encourage responsible
parties to clean up sites quickly. They
reasoned that if cleanups are delayed,
the threat of migration of the hazardous
substances increases; therefore, scoring
-on current conditions is consistent with
the intent of CERCLA because it
encourages rapid remedial action. One
commenter said that scoring on initial
conditions made lititle sense when, as a
result of the cleanup, the level of
. residual contamination was below the
level required by CERCLA.
 Several proponents of scoring on’
current conditions stated that EPA's
concern that responsible parties would
_clean-up sites just enough to avoid being
listed on the NPL was unfounded. They
argued that the proposed scoring system
~ is'tao complicated to manipulate, and-
that predicting the effect of partial
cleanups on the final score would be -
difficult. -Others suggested that where
contamination remains, sampling during
an SI will discover it.

Ten comamenters did net hully support
scoring on current conditions. Only one
opposed any consideration of current
conditions. Several commenters
supported scoring the soil exposure and
air migration pathways on current
conditions. Others stated that response
actions should be considered only when
‘the actions are conducted under Federal
or State direction, or when the action
constitutes a complete cleanup. Several
added that State actions should not be
considered because it would penalize
States with active remedial programs.
One commenter suggested scoring sites
on-both current and initial conditions; if

_the response action had addressed all
hazards, then the current conditions
score should be used. o

Based on public comment, EPA has
decided to change its policy on
consideration of removal actions. The
Agency agrees that consideration of
such actions in HRS scores is likely to

" increase incentives for rapid actions by
responsible parties, reducing risks to the

. public and alowing for more cost
effective expenditure of the Fund. In
making this decision, EPA tried to
balarce the benefits of considering

removal actions in HRS scores {e.g.,
increased incentive for rapid actions)

‘while also erisuring that the HRS score

reflects any continuing risks at sites :
where contamination cccurred prior to
any response action. ’

Therefore, EPA will calculate waste
quantities based on current conditions.
However, EPA believes the accuracy of
this approach depends on being able to
determine with reasonable confidence
the quantity of hazardous constituents
remaining in sources at the site and the
quantity released into the environment.

- As a consequence, where the Agency

does not have sufficient information to
estimate the quantity of hazardous
constituents remaining in the sources at
the site and in the associated releases, a
minimum factor value may be assigned -
to the hazardouns waste quantity factor
value. Thus, removal actions may not
reduce waste quantity factor values
unless the guantity of hazardons
constituents remaining in sources and in

releases can be estimated with

reasonable confidence.
Ir addition to providing incentives for

- early response, this approach also

provides incentives for potentially
respongible parties to ascettain the

- extent of the remaining contamination at

sites. Potentially responsible parties
undertaking removal actions will have
the primary respoasibility for collecting

-any data needed to support a

determination of the guantity of ]
hazardous consiituents remaining. EPA
expects respdnsible parties may need to
conduct sampling and analyses to
determine the extent of hazardous
substance migration in soils and other
media in order to estimate with
reasonable confidence the quartity of
hazardous constituents remaining.

EPA decided not to limit the

_consideration of response actions to .

certain pathways (e.g., the soil exposure
pathway} because this would overstate
the risk at sites where removal of
wastes has eliminated threats in all
pathways. Moreover, & more limited
approach to consideration of response
actions would provide less incentive for
rapid .csponse action. '

EPA will evaluate a site based on
current conditions provided that
-response actions actually have removed
wastes from the site for proper disposal
or destruction in a facility permitted
under the Resource Conservation and
Recovery Act [RCRA), the Toxic
Substances Control Act [TSCAJ, or by
the Nuclear Regulatory Commission.
HRS scoring will not consider the effecis
of responses. that do not reduce waste'

" guantities such as providing alternate
.~ drinking water supplies {o populations
- with deinking water supphies

' contaminated by the site. In such cases,

EPA believes that the initial targets
factor should be used to reflect the
adverse impacts caused by
contamination of drinking water
supplies; otherwise, a contaminated
aguifer could be artificially shielded
from further remediation. This decision
is consistent with SARA. section 118{a}.
which requires that EPA give high
priority to sites where contamination
from the site results in closed drinking
water wells, Similarly, if residents are
relocated or if a school is.closed
because of contamination due to the .

- site, EPA will consider the initial targets

in scoring the site.

As noted in the proposed rule
preamble, EPA would only consider
removals conducted prior to an SL EPA
believes that the SI is the appropriate
time to evaluate conditions, because it is
the source of most of the data used to
score a site. Because response action at
sites may be an ongoing process, it
would be burdensome to recalculate
scores continaally to reflect such
actions.

In response te commenters, EPA also
considered whether response actions
should be considered in HRS scares
only if they are performed under a State
or EPA order. EPA decided not to
choose this approach for two reasons.-
Fizst, it would diminish the incentive for
an expeditious response at the site if a
signed order were required. Second.
because a response action must be
conducted before the SI to be
considered in the HRS score, there
would be littlle information on site
conditions upon which this order could
be based. - :

EPA has also decided not to
differentiate between response actions
initiated by States and those conducted

-by other parties. The Agency believes

this approach will help ensure
consistent application of the HRS by
avoiding situations where two similar
sites are scored using different sefs of
rules: Moreover, although the Agency is
sympathetic to concemns about

" disincentives to States for initiating

actions, it believes that such cases will
be rare. Many State {and Federal}
removal actions are interim measures
designed to stabilize conditions at the
site. Given the more limited definition of
response action noted above [e.g.,
removal of waste from the site for
disposal or destruction in a RCRA-
permitted facility). many actions
conducted by States would not be
considered in HRS scoring. In addition.
in many cases, State and Federal
removal actions are undertaken after an
SI has been conducted. As noted above.
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EPA will only considsr removals
conducted before the S1 in the HRS
score.

R. Cutoff Score -

In the NFRM preamble, EPA proposed
- that the cutoff score for the revised HRS
‘be fimctionally equivalent ta the cument
cutoff score of 28.5. The Agency also
requested comment on three proposed -
options for determining functional
O ptan bath the
* Option 1: Score sites using bath’
origina! and final rule, then use
statistical analysis to determine what
revised HRS score best corresponds to
28.5;
= Option 2: Choose a score that would
result in an NPL of the same size as the

NPL that would be created by using the

original HRS; and -

- ulodptinn x [d%nhfy the risttéevel that
woiuld correspond o 28.5 in the original
‘HRS and then determine wha'h: revised
HRS gedre corresponds to that risk level.
‘. Some commenters stated that there -

- cannot be a functional equivalence if the
‘revisions have any meaning. They
argued that if the revisions meet the

" statatory mandate to make the HRS
more accurate, the scores should be
different and, therefore, cannot be
related. Several commenters supparted
the use of a functional equivalent. but

- were divided about which option shonid
be used. Oae commenter stated that the
285 score should be evaluated to

determine whether it reflected minimum

risk levels. If it did, the commenter
seggested that a functional equivalent
would be apprapriate and should be
determined using equivalent risk levels
{option 3}, but also with ar eye toward
keeping the NPL to a manageable size
{option 2). : .
Commenters not supporting the use of

- a anctiona] equivalent suggested a
variety of alternative approaches,
ncluding:

* Establish ihe cutoff score based on
risk, without regard to the current cutoff
level 'or a functional equivalent;

* Leave the scare at 28.5;

* Propose a new cutoff score and a -
description of methodology in a public

-notice with a 60-day public comment
period;” .

* Lower the cutoff score to pravide an
incentive to responsible parties to -
undertake remedial efforts and make it
possible for sites where a removal
action has taken place to make the NPL.,
thiis réducing the controversy over
whether to score sites based on current

"~ cenditiens;

* Raise the cutoff scare by at least 20
points;” ' .

+ Eliminate the preseat cutoff score
by creating categories of sites instead of

individual ranks as a means of
prioritizing NPL sites; :
* Amend the NPL avaually to include
only those sites that deserve priority
attention (e.g., orphaned sites) and are
Likely to receive Superfund financing o
* Rank all sites showing any degree
of public bealth and/or environmental
risk on a relative scale and peiform

-remeedial activities based on available.
funding. ;

In addition, four commenters felt that
the cutaff score for the final rule should
not be fixed until the technical merits
and potential scores of representative
sites are tested and compared using
both the current and proposed HRS.
Further, one commenter noted that the
feld test did not indicate the .
relationship between the revised HRS
score for a given site and the current
score; another added that until this
equivalency issue is clarified, - .
meaningful comment on any propased
tevisions cannot be made. ’
Bazsed on-an analysis of 110 test sites,
EPA bag decided nt to change the
cutoff score at this time. This conclusion
was reached after applying all three
approaches to setting a cutoff score that
would be functionally equivatent to 28.5.
In its analysis, the Agency scored field
test sites with both the original and
revised HRS. The datz from these test
sites show that few siles score in the
range of 25 to 30 with the revised HRS
model. The Agency.believes that this

raage may represent a breakpoint in the -

distribution of site scores and that the

. sites scoripg abeve the range of 25-30

are clearly the types of sites that the -
Agency should capture with a screening
model. Because the analysis did not
point to a single number as the
appropriate cutoff, the Agency has
decided to continue to employ 285 as a
management tool for identifying sites
that are candidates for the National
Priorities List, ’

- EPA believes that the cutoff score has
been, and should continue to be, a
mechanism that allows it to make
objective decisions on national
priorities. Because the HRS is intended
to be a screening system, the Agency
has never attached significance to the
cutoff score as an indicator of & specific
levet of risk from a site, nor has the
Agency intended the cutoff to reflect a
point below which no risk was present.
The score of 24.5 is not meant to imply
that risky and non-risky sites can be -
precisely distinguished. Nevertheless,
the cutoff score has been a useful
screening tool that has allowed the -
Agency to set priorities and to move
forward with studying and, where
rppropriate, cleaning up hazardous

waste sites. The vast majority of sites
scoring above 28.5 in the past have been
shown to present risks. EPA believes
that a cutsff score of 285 will continue
to serve this crucial function.

IV. Section-by-Section Analysis of Rule
Changes - :

Besides the changes discossed above,
EFA has made substantial editorial
revisions in the rule being adopted
today. Source characterization is
discussed in section 2 of the finat nule,
along with factors that are evaluated in
each pathway. These factors include
hazardous waste quantity, toxicity, and
evaluaticn of targets based on
benichmarks. The order of presentation .
of the pathways has been changed to
ground water, surface water, soil -
exposure, and air. Following the four
sections describing the pathways, a

2

- section has been'added explaining how
‘to evaluate sites that have radienuclides

either as the only hazatdous substances
at the site or in combination with other
hazardous substances.

In general, descriptive text that -
provided backgronnd information has
been removed as have references and
data sources; the sections have been
rewritten to make the rule easier to read
and to apply. The Hgurespresenting
overviews of the pathways and the
scoring sheeis bave been-tevised
throughout to reflect changes in the mule
and assigned values.

"This section describes, for each
section of the rule 2nd each table, the
specific substantive ckanges: ediiorial
changes that do not affect the content of
the nile are not generaliynoted.

Section Iatroduction .

The text explaining the backgrauad of
the HRS and describing the rule has
been removed. Definitions of a number
«of additional terms used in the rule have
been-added for elarity. The definition of
“hazardous substance” has been revised
for clarification. The definition of “site”™
has been clarified and now indicates

.tkat the area between sources may alse .

be considered part of the site: The
definition of “source” has beer: revised
1o explain thai those volumes of air.
‘ground water, surface water, or surface
water sediments that become
contaminated by migration of hazardous
substances are not considered a source,
except contaminated ground water
plumes or contaminated surfzce water

" sediments may be considered a source if

they cannot be atiributed to an
identified source. In addition, the
definition of source now includes soils
contaminated by migration of hazardaus

" substances. .




REFERENCE 1

Under the original HRS, the Agency
. took the approach tha* all feasible
efforts should beé made to identify
sources before listing a site on the NPL.
If, after an appropriate effort has failed
io identify a source, the Agency
believed that the contamination was
. likely to have originated at the type of
source that would be addressed under
Superfund, such sites were listed.
Subsequent investigations after listing.
have generally identified a specific
source. In some cases, EPA has not
- listed contaminated media without
clearly identified sources because it
.appeared the source of pollution would
not be addressed by Superfund
prograis; an example of such a sovrce
would be extensive, low-level
contamination of surface water
sediments caused by pesticide
applications. EPA has found this
" approich to be generally workable and
- will continue to evaluate, on a case-by-
case basis, whether sites with no
identified sources should be listed.
Where contaminated media with no
identified sources exist, the final rule
generally assigns a hazardous waste quantity
factor value to such contamination, witk the
value depending on whether there are any
targets subject to Lavel [ or Level IF ‘
' concentrations. For contaminated sediments
in the surface water migration pathway, if
there is a clearly defined direction of flow,
target distaricgs are measured from the point
of observed sediment contamination that is
farthest upsiream. For ground water plumes-
" and for contaminated sediments where there
. isno clear direction of flow, the center of the
- observed ground water or sediment
contamination is used for the purpose of
measuring targe! distance limits.

Section 2 Eva?uarfqns Common to
Multiple Pathways '

- This section covers factors and
evaluations common to multiple
pathways. The major changes to these
factors include: observed release criteria
have been revised; the toxicity factor -
has been changed to a linear rather than
a log scale; scales for hazardous waste

- quantity have been made linear and
expanded, and the hazardous waste
-quantity minimum value has been
‘changed: the waste characteristics
factor category score is now obtained by
- multiplying the factor values and using a
table to assign the final score: use of
benchmarks has been extended to all
pathways and to the nearest individual
{well/intake} factor; and the methods for
comparisons to benchr ks have been
changed as have the benchmarks used.
The purpose of this part is to make the
rule less repetitious by presenting full
"explanations of the evaluation of certain
faclors only once rather than in each
pathway ir which they oecur.

Exceptions related to radionuclides are

noted throughout the rule and
referenced to Section 7.

Section 2.1 QOverview. Introduces the
pathways and threats included in HRS
scoring. ) .

Section 2.1.1 Calculation of HRS site
score. Provides the equation used to
calculate the final HRS score.

Section 2.1.2 Caleulotion of pothway
score. Indicates, in generai, how
pathway scores are calculated and

includes a sample pathway score sheet

{Table 2-1).

Section 21.3 Common evalvations.
Lists evaluations corumon to all
pathways.

Section 22 Charocterize sources.
Introduces source characterization and
references Table 2-2, the new sample

" source characterization worksheet,

Section 2.2.1 Identify sources.
Explains that for the three migration
pathways, sources are identified, and
for the soil exposure pathway, areas of
observed contamination are identified.

Section 22.2 Identify hazardous
substances associoted with a source.
Covers information previously provided
in the introduction to the waste

- characteristics factor category.-.

Section 2.2.3 Identify hazardous
substances available to a pathway.
Explains whick hazardous substances
may be considered available to each -
pathway. For the three migration .
pathways, the primary limitationon -
availability of a hazardous substance to
a pathway is that the substance must be
in a-source with a containment facter
value, for that pathway, greater than o;
that is. the hazardous substance must be
available to migrate from its source to
the medium evaluated. For the soil
exposure pathway, the primary
limitation is that the substance must
meet the criteria for observed -
contamination and, for the nearby
threat, it must also be zccessible.

Section 23 Likelihood of release.
Specifies the criteria for establishing an
observed release {discussed in section
DI G of this preamble) and explains that
p +ential to release factors are” o
evaluated only when an observed
release cannot be documented. Table 2-
3. which replaces Table'2-2 in the
proposed rule, provides the revised
observed release criteria for chemicat’
analyses for the migration pathways.
Table 2-3 is also used in establishing

. observed contamination for the soil

exposure pathway. -

Section 2.4 ~ Waste characteristics.
Defires the waste characteristics facter
‘category.

Section 2.4.1 Selection of substcnce
potertially posing grectest hozord,

Explains how to select the substance
potentially posing the greatest hazard.
Section 2.4.1.1 - Toxicity factor.
Explains how to assign toxicity values.
Changes in the approach to scoring
toxicity are discussed in section IHD of
this preamble. Table 2-¢ {proposed rule
Table 2-11) has been revised to make
the assigned factor values linear rather
than logarithmic values; however, the
relationship among the values has not

. changed. A provision to always assign

lead (and its compounds) an HRS
toxicity factor value of 10,000 was

added as a result of changes since the
time of the proposed rule in the way
EPA develops chronic toxicity values for
lead {i.e., reference doses, in units of
intake {mg/kg-day), are no longer

.developed for lead).

Section 24.1.2 Hazardous substance
selection. Lists which factors are
combined, in each pathway or threat, to
select the hazardous substance
potentially posing the greatest hazard.

‘For each migration pathway, each

substance eligible for consideration is
evaluated based on the combination of
toxicity (human or ecosystem) andfor
mobility, persistence, and -
bicaccumulation {or ecosystem
bioaceumulation] potential, The
substances selected for each pathway or
threat are those with the highest '
combined valués. For the soil exposure
pathway, the substance with the highest
toxicity value is selected from among
substances that meet the criteria for
observed contamination for the threat
being evaluated. The use of
bicaccumulation in the selection of
substances in the human food chain
threat has changed as a result of the

- structural changes discussed above. In

the proposed rule, only substances with

the highest bioaccumlation values were
evaluated for toxicity/persistence; in the
final rule, the substance with the highest
combined toxicity/persistencef -
bioaccumulation value is selected in the
humag food chain threat of the overland

_flow/flood migration component. For the

ground water to surface water migration
component, mobility.is also considered.
This revised method better reflects the

-overall threat.

. bection 24.2 Hozardous waste
qantity. Describes how to calculate the
hazardous waste quantity factor vale.
as explained in section I D of this
preamble. The explanation has been
simplified from that presented in the
propesed rule, and a discussion of
unallocated sources has been added. A
discussion clarifying the methad for
evaluating hazardous waste quantity ir
the soil exposure pathway was also
added. and clarifying language on this
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point was inserted throughout the

subsections of § 2.4.2 Table 2-13 from

the proposed rule has been eliminated.
Section 24.2.1 - Source hezardous

waste quantity. Details the measures

. that may be considered in evaluating
.. hazardous waste quantity for a source
. . or'area of observed contamination.

--Section 24211 Hazardous
constituent quantity. Explains how to
asgign a value to the hazardoas
constituent quantity factor. An
explanation of the treatment of RCRA
hazardous wastes has beea added to
clarify the scoring of these wastes.
Table 2-5, Hazardous Wasté Quantity
Evaluation Equations (proposed rule
Tahle 2-14), has been revised in several
‘ways. The copstant divisor of 10 has
been moved from these eqations and is

now incorporated into the factor values
"agsigned using Table 2-6. Two types of
surface impoundments

mnowbsledto'
ensure thatbunedsu:face
impoundments are treated
appropriately. The term “tanks” has
been added to containers other than
drums-to clarify how tanks should be ~
evaluated. Also, equations for
calculating hazardons waste quantity
based on area have been revised based
on a study of waste sites. The stady

" . indicated that hew depth assumptions
. should be used for some sonrces; the
‘land treatment equation was revised

based on data from the same stidy
about typical Joading rates in land
treatreent operations.

Section 24212 Hozardous

wastestreom quantity. Explains how fo
hazardous

assign a value for
wastestream quantity based on the mass
of the wastestream. An explanation of
the treatrnent of RCRA hazardous -
wastes has been added to clarify the
scoring of these wastes, : i
Section 24213 Volume. Explains
how to assizn a value for source volume.
Section 24214 Areo.Explains how
to assign a value for source area. ‘
“Section 24.21.5 Calculation of
source hazardous waste quantity valve,
Explains how to assign a value to'source

- hazardous waste quantity. -

Section 2422 Ca!adatmn of
hazardous waste quantity factor value.

-Explqmshowtomgnafammnem

hazardous waste quantity using Table

* '2-8. The values in Table 2.8 inciude
- seversl changes. The cap applied to the

factor value (i.e., the lowest hazardous
waste quantity value required to assign
the maximum factor valee) has been
increased to reflect more accurately the
range of hazardous sabstance quantities
found at waste sites. The cap is set
based on the maximum quantity found

" &t current NPL sites. Rather than being
‘assigned a maximum of 108, as in'the -

'Pmpﬂsedm!e.lheaamgnaflinmr

values range to 1,000,000. Each factor

- value less than the cap is assigned for

quantities that range across two orders
of magnitude. The two-order-of-

- magnitmde ranges reflect the uncertainty

in estimates of hoth quantity and .
concentratian of the hazardous
Bulbstam::;mcumdmted
releases as a8 mcertainty in
identifying afl sources and associated
relenses. Using the ranges atso

- simplifies docomentation requirements.

Non-zero values below 1 are rounded to
1 to ensure that sites with smaH )
amonntsofhmrdonsmbstamwiﬂ

! hazardous
' waste quantity factar value is 20, except

for: {1) Migratuon pathways thathave
any target subject toLevel Ior I
concentrations; and (2) migration
pathways where there hag beena
removal action axid the hazardous waste
quantity factor value would be 100 or
greater without consideration of the
yemoval action. In these cases, the
mirimunt hazardous waste quantity
facior value has been ed to 100
{see sections HI C and I Q above for
farther discussion of the new miniumm
values). .

Section 243 Waste chamaenstzm
factor coategory value, Explains how to
assign a value to the waste ‘
characteristics factor category. As
discussed above, the final waste
characteristics factor value is capped at
100 {1,000 with bioaccamulation . .
potential). Values are assigned by
placing the product of the waste
characteristics fictors into ranges of one
order of magnitude, to a cap of 108 [lf.'lxz
if bioaccumulation potential is
consi

Section 2.4.3.1 Foctor category
value. Explains how to use Table 2-7 to

" assign a value to waste characteristics

when bioaccumulation (or ecosystem
bioaccomualation} potenhal isnot .
congidered.

Section 2.4.3.2 Factor category
velue, considering bicaccumulation
potential. Explains how to use Table 2-7
to assign a value to waste
characteristics when bmaccumulatmn
{or ecosystem bicaccumulaticn)
potential is considered.

Section'25 Targets. Explains how
targets factors are evaluated. This -
approach generally involves three levels
of evaluation {Level 1, Level . and
Potential) and the ise of media-specific
concentration benchmarks, as discussed
in sectior I H of this preamble. Level

~[IT has-been dropped:; use of benchmarks
_ kas been extended to all pathways and

i lo factors that
. nearest individual [welll intake). Also

values to the

discusses assigning level based on
direct observation and describes when
tissue samples that do not esteblish
actual contamination may be nsed in
compatisons to benchmarks.
Section2.5.1 Determination of level
of actual contamination at a sampling
location. Explzins the approach used for

° evaluating the level of actaal

contamination at a sampling location:

- changes have been made to allow the

level of actual containination in the -
human food chain threat to be based on
tissue samples from aquatic food chain
organisms that cammot be used to
establish ‘an observed release.

Section 252 Comparison to
benchinarks. Lists benchmarks and

* expldins bow to determine whether

benchmarks have been equalled or
exceeded (see section BT H of this -
preamble); changes have beer made to

- allow the level of acfual contamination

in the human food chain threat to be
based on tissue samples from aquatic
food chain organisms that cammot be
used to establish an observed reledse.

Section 3 Gmm!d %Ia‘Mgluﬂm
Pathway -

The ground water nugmtum pathway

- evaluates threats resulting from releases
_ or potential releases of hazardous

substances to aquifers, The major
changes specific onty:to this pathway

include replacement of the depth to

aqmer]hydranhc conductivity and

_sorptive capacity factors with travel

time and depth to aquifer factors; a

' revised approach for assigning mobility
* values; removal-of the ground water use
~ factors and théir replacement by a

resources factor; evaluation of the
nearest well factor based on

benchmarks; and revisions to scoring of
sites having both karst and non-karst
aquifers present.

Section 3.0 Ground Water Migrction -
Pathway. Descriptive texthasbeen” .
remgved, Figure 3-1 has been revised to
reflect revisions to the factors

. evaluated, and Table 3-1 has been
- revised to réflect the new factor

category values throughout.
Section 3.0.1 General

" considerations. The tide has been
.changed.

Section 3.0.1.1 Ground water target
distenice limit. An explanation of the
treatmient of contaminated ground water

" plumes with ro identified source has

been added. For these plumes.
measurement of the target distance limit
begins at the center of the area of

" observed ground water contamination:
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- Section 3.1.2 . Polential to relsase.
Text has been revised to refiect changes
in the factors evaluated and to clarify
that karst aquifers underlying any
portion of the sources at a site are given
special consideration in evalvating -
depth to aquifer and travel time. -~ -

Section 3.1.2.1 Containment.

- Explanatory text has been removed and
the ground water contaimment tableis
. referenced. Only sources that meet the
minimwn size requirerient (i.e., that
- -have a source us waste quantity
- valoe’ ofﬂSarhgher]arensedm '
assigning containment factor values,
" This requirement has been added to
“-ensure that very small, uncontained
sources do not ondely influence the
score. For example, a site might have a _
large, but highly contained source and a
very uncontained source; without
a minimum size requirement, potential -
to release could be assigned the

maximum value based on the very small’

source, which could overestimate the
‘potential hazard posed by the site. If no
source meets the minimuam size

- requirement, the highest ground water
containment factor value assigried to the
sources at the site is used as the factor -
value. Table 3-2—Containment Factor
Values for Ground Water Migration
Pathway, has been simplified by
combining repetitious items and has

been moved from an attachment to the

. pmposed rule into the body of the rule.
Section 3.1.22 Net precipitation. A

new map.has been added as Figure 3-2
to assign net precipitation factor values.

. The equation for ¢calculating monthly
potential evapotranspiration was :

" clarified. Descnptwe text has been

removed.

. value of 0 is no longer ass

Text on bow to obtain information to
score thm factor has been removed.

language was added related
to karst equifers.

Section 3.1.25 Calmlatzon af :
potential to release factor value. Text.
has been revised to reflect new factor
names.

Section 3.1.3 Calculaﬂon of -
it e i
value. New maximum value of 550
based on observed release has been

added. -

Section 32 Waste characteristics.

- Descriptive text has beeii removed.

Section 3.21 Toxicity/mobility.
Descriptive text has been removed.
Section 3211 “Toxicity. References

S jzdla

Section 3.2.1.2 Mobility. As
discussed in sections Il F and IIF P of
this preamble, the method for assigning .
mobility values to hazardous substances
has been revised. Table 3-8 has been -
revised. Mobility values are now linear
rather tham categorical place holders
and are assigned in a matrix combining
water solubility and distribution
coefficients. Mobility values may now

varybyaquerfﬂtaspemﬁchézardnm -

substance. The maximurm mobility value
'is no longer assigned based on observed
release by direct observation. A factor
igned for
mobility, as had been the case under the
proposed rule, where categorical piace-
holder values were used: because
mobility is now multiplied by toxicity
and kazardous waste quantity. assigning
a0 value wowld result in a pathway
score of 0. This result could understate
the risk posed by 4 site with a large
volume of “highly toxic hazardous

-~ been

. evaloated using health-based
benchmarks for

- the cemtensdetermnedbasedon Section 3.1.2.3 Uepth to aquifer. As - substances with low mobiiity. .
availabie data. described in sectiun I L, of this Furthermbore, given the uncertainties
: "Section 3.0.1.2 Aquifer bounderies.. - preamble, the depth to aquifer factor has  about estimates of mobility in ground
-.Descriptive text has been removed. replaced the sorptive capacity factor water and their applicability in site-
. Section 3.0.1.2.1 Aquifer and is no longer combined in a matrix . specific situations, EPA determined that
interconnections. Descriptive text has with for scoting. a0 value should not be assigned to the
_ been removed 2s have examples of _Table 35 is new and the factor mobilnty factor under any conditions.
information useful for identifying aquifer  valves. ‘I'he depth to aquifer factor © - Section 3.2.1.3 Calculation of
" interconnections. reflects the geochemical retardation toxicity/mobility factor value. Text has
-Section 3.0.1.2.2 Aquifer capacity of the subsurface materials, been simplified. Table 3-9 (proposed
discontinuities, Descnpl:ve text has .which generaily i increases as the depth  ;yle Table 3-10). the matrix for assigning
been removed. . increases. Depth to aquifer factor values. factor valnes, has been revised to reflect
Section 3013 Karst aguifer. are assigned to three depth the linear nature of the assigned values.
Descriptive text has been removed, and arifying language was added related  Values for a specific hazardous
references to factors have been revised .  to karst aguifers.  substance may now vary by aquifer.
to reflect changes in factors. Text was - ‘Section 3.1.24. Trovel time. As Section3.22 -Harzardous waste
added to clarify that karst aquifers . discussed in section IIL L of this " quantity. References § 24.2.
underlying any partion of the sources at*  preamble, this factor replaces the depth - Section3.23 Calculation of waste
a site are given special consideration. to aquifer/hydraulic conductivity factor - characteristics foctor category value.
Section 3.1 Likelihood of release. ~  and is based on the least conductive “Text has been revised to indicate the
- Descriptive text has been removed. kwﬂﬁsl rather than on the conductivities multiplication of the factors, the new
Section 3.1.1 Observed release. of all layers between the hazardous ‘maximum value; and the tablé used to
Description of the criteria for substances and the aquifer. Table 3-7 g gion the factor categary value. -
gs;tabhshmganobservedmleasehasm _hasbeenre:;:dtomﬂage Section 3.3 Targets. Text has been
en revised as discussed in Section - clianges. Table 3-5 from the proposed N ‘ -
G of this preamble. rule has been remumbered as Table 3-5. o 12%4 0 reflect the new names for

factors. Descriptive text has baen

removed. Table 3-10 (Table 3-12 in the
proposed rule) has been modified to list
the revised benchmarks in this pathway.
*Section 3.3.1 Nearest well, Title has

‘changed from maximally exposed
individnat. TeXt has been added to

. _ exp!mnhawtoevaluateneamtwells

with documented contamination (at -
Level I arid Tf) and those potentially
contaminated, Text was added to assign
Level I contamination to any drinking
water well where an observed release
was established by direct observation.
This section also explains how to
evalate wells drawingﬁum karst
aquifers. Table 3-11 has been reramed
and the factor vajues have been
changed. See section I B of this
preamble for a discussion of the changes
to assigned values for this factor.
. Secaon 3.3.2 Population. As

in section Il H, population is

water. For
populations potentially exposed,

_population ranges are used to evaluate

the factor. This section explains whom
to count for population. Populations
served by wells whose water is blended
with that from other drinking water
sources are.to be apportioned based on

‘the well’s relative contribution to the

total blended system. The rule includes

-mstruchonsonthetypeofdatatouse

relative contributions
ufwells and intakes. This change is
intended toreflect more accurdtely the
exposure to populations through
blended systems. The rvle also includes

- instructions on how to apportion
* population for systems with standby

wells or standby surface water intakes.
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 Section3.321 Levelof .
contamination. Explains how to
evaleate population Sased on
concentrations of hazardous substances
in samples. Text was added to assign
Level If contamination to any drinking
water wells where there is an observed
release by direct observation.

. Section 3.3.22 Level

. - concenirations. Explains how to .
- evalvate povulations exposed to Level 1
- comcentrations. The scoring cap was
. eliminated, and the muitiplier fi.c.
weight} is now10. --
Section 3.323 Level It
concentrations. Explains how to

o .'evalnatepopuhﬁmsexpoaedtoi.eveln

- concentrations. The scoring cap was
eliminated, and the muiltiplier (j.e..
weight} isnow 1. - o

. Section 3.3.24 Potential -
contaminetion. Explains how to assign
values to populations potentially
exposed {0 contamination from the site.
The formula for calcolating population
values kas been modified to reflect both
the revised method for evalzating karst
aquifers (see below) and the use of :
from Table 3-12, which has besn adg.;d
to aasign distance-weighted valves fos
populatices in each distance category. -
The values are determined foreach
distance category aund are thesi added
across distance categories, and the sum
is divided by 10 to derive the factor -

. value for potentially contaminated

popuiation. The assigned valyes in

Table 3-12 were determined by

statistical simulation to yield the same

. population value, on average, as the use
of the formnlas in the proposed rale. The
use of range values has been adopted as
part of the simplification discussed in
section H A. The ronnding rules have

- also charged. The method for evalpating

" karst aquifers has been simplified and is

-explained in this section. Table 3-14 in

- the praposed role, which inclnded

dilution weighting factors for the general
case and for two special cases, bas been

. removed, and the two.special karst

cases are no lpnger evaluated. {The

L _gererally applicable dilution Factors for -

karst have not andarsall
incarporated into the distance-weighted
" population values in Table 3-12) The
* scoring cap was eliminated, 2nd the
multiplier [Le., weight) is now 6.1,
 Section 3.3.25 Calculation of
-population factar value Has been
revised to reflect the changes in the
" evaluation of actually contaminated
wells. The rounding rule has also been -
changed, and the scoring cap was
-eliminated. .
Section 3.3.3 Resources. Describes
how peints are assigned to resource
- uses of ground waler. Points may he

' component or both may be scored. For.

* foed chain threat, and envitonmenta!

 assigned if there are no drinking water overland flow potential to release
wells within the target distance Emit, factors: modifications to the human food
but the water is usable Jor drinking chain threat including addition of a food
water. This scoring aliows for " chain individual; modifications to the
consideration of potential future uses 6f  treatment of bioaccummiation potential
the aquifers. (See section I 1 of this and additioa of a similar factor, -
preamble for a discussion of tke relative ecosystemn bioaccumulation potential, to
weighting of these factars.) the evaluation of the environmental

Section 3.34 Wellhead protection
oreg. Explains how 1o assign values to
this factor. The maximum valve is

threat; modifications to the persistence
factor; revisions to the dilution weights;
additions of benchmarks, extension of

- assigned when a source or an observed benchmarks 1o evaluation of the nearest
release lies partially or fully withina ~ jr1ake and addition af levels of
wellhead protection area applicable to * concamination to the human food chais,
the aquifer being evaluated, and this targets; modifications to criteria for
value has been changed from 5010200 geabliching actual food chain
aqius-tformmanm contamination; elimination of the
mtennnforaeoringt!nsfact_orhasbem. surface water use factor: addition of 2
addﬁgfl:wegeadpmiﬁhonama soucces factor to the targets
appli to the aguifer being el i : .

- evaluated is within the target distance evatuation in the drinking water threat:

and revisions to sensitive environments.
Section 4.8 Surface Water Migration
Pathway. New structure of the pathway

Iimit and neither of the other conditions
is met, a vaiue of five is assigned. This
:g?:.:f&me to place 3 value is explained. Descriptive text has heen

Section 3.3.5 Calculation of targets - removed. Figure 4-1 has been revised to
factor category value, Has been revised  Teflect revisions to the factors

reftect changes in ames evaluated, and Table 4-1 has baen
'tﬁ,;m(ﬁng e ?a:h ﬁ::;ﬁa':,ged, ) revised to reflect the new factor
and the scoring cap was eliminated. category values throughout.

Section 34 Ground water migration
score for ap oquifer. Text has been
revised to teﬂetcht the new divisor for
normalizing pathway scores. :

Section 3.5 Calcalation of grovnd
water migration pathway score. Text
kas been simplified.

Section 0.1 Migration components.
- Explains how to score the two migration
" components. e
Section 4.0.2 Surfoce water
categories. A definition ¢f coastal tidal
watescs kas been added. Some surface
water bodies that belong in this new

_In addition to the zbove noted categary were listed in other categories
puanges. e somtive capacity factorhas i e proposed rule fe. bays and
dept: to aquifer factor, as kave the gﬁ&ﬁm we‘:lnands have]i:een
tables used to assign values to this added to the definition of lakes; salt
factor [Tables 3-8 and 37 in the water harbors Targely protected' by
g_; CD'PO s Ehaﬂ mlea}is'fhbe mﬂﬁgtt:l ';"’: seawalis have been removed from the
hav, ert?xe b:;les o mm assign their definition of lakes. Ocean has been
values (Tables 3-15 and 3-16inthe defined more precisely as areas
proposed rule), Figures 3-2, 3-3, and 3¢ S9award & bas ! B
and Tables 3-4, 3-8, 3-8, 3-13 of the Territorial Sea. c"‘“’g";"’ bays have

. propesed rule have been removed . been removed from, and wetlands

‘contiguous bo the Great Lakes have been
- added to ocean and-ocean-like bedies.
These definitiona! changes/
clarifications more accurately reflect the
different characteristics of the water

Section 4 Surface Water Migration
Fathway

‘The surface water migration pathway
evaluates threats resalting from releases

or potential releases of hazardons badies. .

substances to surface water bodies. One Section 4.1 Overland flow/flocd
major change to this pathway is the migration component. As discussed in
addition of a new component for scoring section Iil M of this preamble, the
ground water discharge to surface .- surface water misration pathway has
water; either this cornponeni or the been divided into two companents. The
overlard flow/flood migration overland Sow/flood component is

gssentially the sarface water migration
pathway as proposed except that the
recreaticnal use threai has been
eliminated.

threat. Other major charges specific to Sectior 4.1.1 General

this pathway include elimination of the  * considerctions. Consists of several
recreationz! vse threak; simpiificaticn of = subssctions. - - :

each component, three threats are.
evaluated: drinking water threat, human
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Section 4.1.1.1 Definition of the
- hazardous substance migration path for
overiand flow/flood migrction
component. Text has been simplified.
. Section 4.1.1.2 Target distance limit.
Explains target distance limits for sites
in general and adds an explanation of
how to calculate the target distance
limit for contaminated sediments with
no identified source. For these latter
-sources only, when there is 2 clearly
defined direction of flow, the target
distance limit is measured beginning at
_ the observéd sediment contamination
farthest upstream: when there is no
clearly defired direction of flow, the
target distance limit is measured from
. the center of the area of observed
sediment contamination. Discusses the
- determination of whether surface water
targets are subject fo actual or potential
contamination. Also, text was added to
-assign Level Hl to targets subject to
- actual contamination based on direct
observation. :
Section 4.1.1.3 Evaluation of the
overland flow/flood migration
. component. Explains that for multiple
watersheds, highest score assigned to a
watershed is nsed instead of summing
watershed scores as proposed.
Section £1.2 . Drinking water threat.
Desciptive text has been removed.
Section4.1.21 Drinking water
threat—likelihood of release. Text has
been simplified to clarify when potential
to release factors need to be evaluated.
Section 41211 Observed release.
Text bas been revised to reflect the
ed Maximum value, )

Section 4.1.2.1.2 Potential to release.

Text has been revised to refiect the
changed maximum valae and has been
simplified. ] :
Section £1.2121 Potential to
release By overland flow. Explains

when overland Bow potential to release

is not evaloated.
Section 4.2.212.1.1 Containment.
‘Text has been reviséd to reflect changes
in the nuinbering of the containment
“table. Only sources that meet the
minimum size requirement {i.e.. that
have  source hazardous waste quantity
value of 0.5 or higher) are used ir
assigning containment values. This’
requirement has been added to ensure

that very small, uncontained sources do

not unduly influence the score. For

" -example, a site might have a large, but

highly contaired source and a very
‘sma]l, uncontained source; without-a
minimum size requireément, the potential
to release could be assigned the -
maximum value based on the very small
source, which could overestimate the

potential hazard posed by the site. Ifno

source meets the minimum size
requirement, the source with the highest

- surface water containment factor value

is used. Descriptive text has been
removed. Table 4-2, Containment Factor
Values for Surface Water Migration
Pathway, has been simplified by
combining repetitious items and has
been moved from an attachment to the
proposed rule into this section of the
final rule. _ X
Section 4.1.2.1.2.1.2 Runoff. Texton
evaluating rainfall bds been simplified
by removing explanatory references.
The ranoff curve number has been

. simplified by substituting a soil group

designation in its place, Table 4
{proposed rule Table 4-2) has been
revised to list only the soil group
designations. Based on analyses of
runoff and actwal drainage area sizes,
Table 4-3 (proposed mle Table 4-3} has

" been revised by changing the divisions

of drainage area size. Table 4-5
(proposed rule Table 4-4) has been
revised to reflect the changes related to
the use of soil group designations. Table
46 {proposed rule Table 4-5) has been
revised so that the heading in the tzble
reads Rainfall/Runoff Value; the values
assigned have been adjusted on the

- basis of both the higher maximum value

assigned to the factor category and the
analyses described above. Explanatory
texthas been removed. - :

‘Section $.1.2.1.2.1.3 Distance to
surface water. Values assigned to
distance to surface water factor values
in Table 4-7 (proposed rule Table 4-6)
have been pevised to adjust for the
higher maximum assigned to the factor
category. -

Section 4.1.21.21.4 Coelculgtion of
the factor value for potential to release

~by overland flow. Has rot been changed

except for assigned value.

Section 4.1.2.1.2.2 Potential to
release by flood. Descriptive text has
been removed.

Section 4.1.2.1221 Contuinment
{flood}. Text imr Table 4-8 (proposed rle
Table 4-7} has been revised to
incorporate new language on required
.documentation on ‘containment, The
requirement for certification by an
engineer has been dropped. The new
documentation requirements have been
added to make the rule consistent with
RCRA requirements. .

Section 4.1.2.1.22.2 Flood freguency..

Values assigned to this factor by Table

4-9 {proposed rule Table 4-8} have been -
. revised to better reflect probabilities

and to adjust for the higher maximum
assigned to the factor category.
Descriptive text has been removed.
Section €1.2.1.223 Calculation of
the factor value for potential fo release
by flood. Has been revised to reflecta
minimum size requirement for sources.

Section £.1.2.1.23 Caleulation of
potential to release factor value. Text
has been simplified, and the assigned

- value has beén changed.

Section 4.1.2.1.3. Calculation of
drinking water threat—likelikood of
release factor category value. Text has
been simplified. The maximum value
has been changed, and the maximum for

‘potential to release is no longer equal to

the maximum for observed release.
Section £1.2.2 ‘Drinking water
threat—waste characteristics.
Descriptive text has been removed.
Section 41221 Toxicity/
persistence. Editorial changes have been
made. )
Section 4.1.221.1 Toxicity.
References § 2.4.1.1.
- Section 4.122:1.2 Persistence. As™-

- discussed in spction I F of this

preamble, several changes have been
made to this factor, including the
deletion of free-radical oxidation as a
decay process and the inclusion of
consideration of K. to account for
sorption to sediments. Table 4-10

- {(proposed rule Table 4-9) has been
" revised to change the values assigned

from categorical numbers to Yinear
scalés. The divisions ameng the half-

- lives for riveis, oceans, coastal tidal
- ‘waters, and Great Lakes have changed
" based on a study of travel time, and the

text has been modified to cla]:'ify the
procedure for determining whether to
base the persistence factor on lakes or
on rivers, oceans, coastal tidal waters,
and Great Lakes. A factor value of 0 is
no longer assigned for persistence, as
had been the case nnder the proposed

- Tele, where categorical place-holder

values were used; because persistence is
now muitiplied by toxicity and
hazardouns waste quantity. assigning a 0
value would result in a pathway score of

. 0, This result could understate the risk
“posed by & site with a large volume of

highly toxic hazardons substances with

. low persistence. Fusthermore, given the

uncertainties about half-life estimates
and their applicability in site-specific
situations, EPA determined that a 0

“value should not be assigned to the

persistence factor under any conditions.
The text has been modified to clarify
selection of an appropriate default
value: Table 4-11--Persistence Values—
Log K. has been added. Descriptive

“text has been removed.

Section £1.2.2.1.3 .-Calculation of
toxicity /persistence factor value. Table
reference has been changed to reflect

. the change in pumbering. Table 4-12
- (proposed rule Table 4-10) has been

changed to reflect the multiplicative
relationship.
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" Seclion 41.22.2 Hazdrdous waste
quaatity. References § 2.4.2. ] :
‘Seclion 4.1.223 Coleulation of
drinking water threat—waste .
- characteristics factor category valie.

- ‘Text has been revised to indicate the _

multiplication of the factors, the new
- maximum value, and the table used to
- ‘assign the factor category value.
Section 4.1.23 Drinking water
threat—targets. Descriptive text has
. been removed. Text was added to
- assign Leve! Il to actual contamination
based on direct observation.
‘Section 4.1.2.3.1 'Nearest intake, Title

o andtheiactornamehave‘beenchanged.

-As discussed in Section I B of this
" . preamble, this factor is now assigrned
. values based on health-based .
benchmarks. Instructions for how tc
assign dilution weights to closed lakes
-and iakes with no sarface flow entering
-have been added. Table 4-13, Surface
‘Water Dilution Wei (proposed rle
Table 4-11}, has been revised to add
.more types of surface water bodies and
to change the dilntion weights, These
changes have been made to reflect more
accurately the flow ranges of water
bodies and are based on is of
data on flow rates and diletion.

Section 41232 Population. fs
explained above, population is
evaloated based on two levels of acteal
cortamination. Targets Dotentially -
contartinated are dilution weighted and
are assigned values based on ranges.
Papulations served by intakes which are

-bleaded with water from other drinking
water sources are to-be appartioned
‘based on the intake's relative

contribution to the total blended system.

The rule incindes instructions on the
type of data to use when d Hen
relative contributions of intakes and

. wells. This change is intended to reflect
more accurately the exposure of - -

- Populations through blended systemns.

- The rule also inclades instructions on

how to apportion population for systems
- with standby wells or standby surface
water iptakes,

Section 21.23.21 Level of
contamiration. Explains how tg
evaluate population based on the leye!
-of contamiration to which they are
exposed.

. Section 412322 Levelf
concentrations. Bescriptive text hag

bsen removed. The scorin g cap was
eliminated, and the multiplier (i.e.,
weight} is now 10.

Section 4.1.23.23 Level I
concentrations. Text has been simplified
. and revised to reflect the changes
discussed above. The scoring cap was
. eliminated. and the multiplier {ie.
weight) jspow1. oo

Section 4.1.2.3.24 Poientinl
contemination. Equation usedto
calculate this facter has been reviced as
discussed above. A new table, Table 4
14, Dilution-Weighted Population Valyes
for Potential Contaminatior; Factor for
Surface Water Migration Pathway, has
been added to assign values, which are
then added across differeat suface
waterbodytypesanddividedbylﬂto

~ derive the value for potentially

centaminated tion. The assigned
values in Table 414 for each population
range category were determined by
statistical stmulation to yield the t;ame
population value, on average, as the use
of g?: formulas is the proposed rje, The
use of range values has been added as

- part of the simplification discussed in

section Il A. The rounditzg rule has also
been changed, the scoring cap was
eliminated, and the multiplier (i.e.,
weight) is row 0.1. .

‘Section 432325 Caleulation of
papulation factor valye, Explains how to
combine values assigned to the three
population groups. The rounding rule
has also been changed, and.the scaring
cap was eliminated.

Section £1233 Resources. As

iscu ed in: section I | of this
preamble, this factor has been added 1o
account for.the potentiz] impact of
surface water contamrination on
Tesource uses. ’

Section 4.12.34 Calculation of
drinking water threat—targets factor
category value:-Has been revised to
reflect the-changes in this factor
category. The rounding rule has alsg
been changed, and the scoring cap was

eliminated. .
Section 4.1.24 Calculation of

 drinking water threat score fore

watershed. Text has been simplified.
The divisor has changed.

Section 41.3  Human food chein
threat. Descriptive text has beeq
removed. )

" Section4.1.3.1 Human food ciain
threat—likelilood of relegse. Section
references have been ed.

Section 4.1.3.2 Human food chain

‘threat—wasts characteristics. Text has -

been simplified.

Section £.1.3.2.7 Toxicity/
persistence/bioaccumulation. Text has
been simplified and modified becduse of
the change ir the use of
bioaccumulation potential in selecting
the substance potentially posing the
greatest hazard. _

Section 4.1.221.1 Toxicity. Has been
changed to reference § 2.4.1.1. Also
‘thanged so that evaluation of toxicity is
ot limited 1o substances with the .
highest bicaccumulation potential.

Section 415212 Persistence,

Clarifies how to evaluate persistence for

contaminated sediment sousces, and
adds coastal tidal waters as a category
of surface water. Also changed so that
evalation of persistence is net linsted
to substances with the highest
bioaccurtulation potential.

Section 4.1.3.2.1.3 Biogccumulation
potentigl. ;is described in section If M
of this preamble, the mathod of
accountiag for bicaccurnulation
Ppotential in the selaction of thtle: .
substance Potextially posing the greatest
hazard has changed. In the firal
rle, bisaccumulation potential is
considered together with toxicity and
persistence rather than as primary
selection criterion. This change was
mazde because ali three factors are now
scored on Enear scales. In addition.
where daa exist, separate to-
bisconcentration factyr values are
assigned for salt water and fresh water;
i text now clasifies that the higher of
these values is used for fisheries in
brackish water and for sites with
fisheriea present in both sajt water and
fresh water, The adjustment for

biomazgnification has bean dropped

because it tended to dobie count
bicaccumulation, Both Table 4-15 (Tahle
4-11in thé proposed mie) and the text
have been modifiad to clarify the data
hierarchy for assigning bicaccumulation
potential factor valves. Also, Tabla 4-15
row makes it clear that the assigned
values for bioaccumulation potential are

on z linear scale.-

Section 4.1.3.2.1.4* Calculation of
toxicity /persistence/bioaccumulation

- Jactor value. Explains how to calenlate

a to:ddty/pe.rsis!encelbioaocumulatiun
value. Table 416, Toxicity [Persistence/
Bioaccumulation, has been added to
assign the factor valne,

Section 4.1.3.2.2 Hezardous waste
guaniily. References § 41.2.22

Section 4.1.32.3 Calculation of

eman food chain threat-—wasie

" charatteristics factor category value,

Text has been revised to indicate the
multiplication of the toxicity /persistence
‘and hazardeus waste quantity factor
values, subject to a maximur,, and the
Further multiplication of that product by
the bioaccumuiation potential factor
value, subject to a maximum for this
second product, ard to reference the
table for assigning the fastor category
value.- o

Section 4.1.3.3 Huiman food chain
threat—arpets. Hasg been revised to
reflect addition of the new food chain
individual and the deletion of the fishery
use fictor. As-discussed i saction I M
of this preambie, criteria for establishing
a fishery sukject to actral L
contamination have been revised, Text
was added to describe the additional
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tissue samples that can be used to
establish Level I contamination.
" Section 4.1.3.3.1 Food chain

- _individual. As discussed in section I M

of this preambie, this factor is new. This
" section explains how to assign a valne
to the factor.

Section 4£.1.3.3.2 Population. Has
been chauged as disczssed in section HI
M of this preamble.

Section 4.1.3.3.21 Levelf
concentrations. The approach to .
calculating this factor value has been
revised as discussed in section L M of

- this preamble. The rounding rule has
been changed, the scoring cap was

“eliminated, and the multipker {i.e.,
weight) is now 10.

Section £1.3.3.22 Levelll
concentrations. Explains how to assign
values as discussed in section I M of

"this preamble. The rounding rule has
been changed, the scoring cap was
eliminated, and the multiplier {i.e..
weight) is now 1.

Section 41.3.3.2.3 Potential human
food chain contamination. The approach
to calculating this factor value has been
revised as discussed in section T M of
this preambie. The rounding rule has

" been chianged, the scoring cap was

eliminated, and the multiplier (i.e.,
weight) is now 0.1

Section 4.2.3.324 Calculation of the
population factor valpe. Text has been
revised to omit the maximum. The
rounding rule has been changed, and th
scoring cap was eliminated. :

Section 4.1.3.3.3 Calculation of
haman food chain threat—targets factor

- category value. Explains how to
calculate the targets value. The rounding
rule has been changed, and the scoring
cap was eliminated.

Section 4.1.3.4 Calculation of human
food chain threat score fora watershed
Text has been simplified. The divisor
has changed. -

- Section 414 Environmental threat.

Descriptive texthas been removed.

Section 4.14.3 Environmental
. threat—likelihood of release. Section

- references have bheen changed.

. Section 4.1.42 Environmentol
threat—waste characteristics.

_Descriptive text has been removed,

. Section 4.14.2.1 Ecosystem toxicity/

persistence/bioaccumulation. Text has
_been revised to inclade the addition of
ecosystem bioaccumulation potential as
.a multiplicative factor.

- Section 4.14.21.1 Ecosystem
toxicity. The approach for evaluating
ecosystem toxicity has been revised. -
Additions have been made 1o the data
hierarchy {see section Il | of this

. preamble}. and a default value of 100
. was added to cover the situation where
appropriate aguatic toxicity data were

vnavailable for all of the substances

" ‘being evaluated. T “le 4-19 (proposed

rule Table 4-23) has been revised to -
make the factor linear and to eliminate
the rating category of 0 (except when
data are unavailable for a given
substance}; these changes make the
ecosystem toxicity factor more
consistent with the toxicity factor in the
other pathways and threats. Text was
added to clarify the evaluation of
ecosystem toxicity for brackish water.
Section 4.14.2.1.2 Persistence
Section references have been changed.

" Clarifies how to gvaluate persistence for

contaminated sediment sources, and
adds coastal tidal waters as a category

_of surface water.

Section 4.142.1.3 Ecosystem _
bioaccumulation potential. As explained
in section O J of this preamble, this -
factor is new for this threat and is
evaluated similarly to (but with several
key differences from) the )
bicaccumulation potential factor in the
hinpan food chain threat.

Section 4.1.4.2.1.4 Calcnlation of
ecosystem toxicity/persistence/ .
bioacoumulation factor value. Section
references have been changed. Table 4—
20 (proposed rule Table 4-24) has been
changed to reflect the changes in the
values for the factors. Table 4-21.
Ecosystem Toxicit¥/Persistence/
Bioaccumulation Values, is new-and
assigns values for the combined
toxicity/persistence/bioacenmulation
factor. : '

Section 4.1.4.22 ' Hazardous wasle
quantr'tg: Section references have been

e .

Section £142.3 Calculation of
environmental threat—waste
characteristics factor category value.
Text has been revised to indicate the
multiplication of the ecosystem toxicity/
persistence and hazardous waste
quantity factor values, subject to a
maximum, and the further multiplication
of that product by the ecosystem :
biozccumnulation potential factor value,
subject to a maximum for this second
product, and to reference the table for
assigiing the factor category value,

Section 4.14.3 Environmental
threat—targets. Descriptive text has
been removed.

- Section 4.1.43.1 Sensitive
environments. Explains how to evaluate

“sensitive environments. Table 4-22,

Ecological-Based Benchmarks for
Hazardous Substances in Surface
Water, has been revised as described in

-section I H of this preamble. The

rounding rule has also been changed.
Seéction 4.1.4.3.1.1 Level [

" concentrations. Explains the new

method of evaluating wetlands based on

wetland frontage, or. in some situations,

wetland perimeter. Table 4-23, Sensitive
Environments Rating Values, has been
revised as discussed in section I ] of
this preamble. Table 4-24, Wetlands
Rating Values for Surface Water
Migration Pathway, has been'added to
assign values to wetlands based on the

-total length of wetlands. The scoring cap

was eliminated, and the multiplier {i.e..
weight] is pow 10.

Secliocn 414312 Level II
concenirations. Has been revised to -
reftect the method of evaluating
wetlands. The scoring cap was
eliminated, and the muitiplier (i.e..
weight} isnow 1.

Seclion 4$14.3.1.3 - Potential
contamination. Has been revised to
reflect the method of evaluating
wetlands. The rounding rule has also
been changed, the scoring cap was
eliminated, and the multiplier (i.c..
weight) isnowo1 -

Section 4.14.3.14 Calculation of
environmental threat-—targets factor
category value. Has been revised to
remove the maximum from the targets
factor category. The rounding rule has
also been ch:

Section 4.1.44 Calculation of
enviroamental threat score for a
watershed. Divisor for the threat has
changed. A cap of 60 was explicitly
placed on the environmental threat
score, which results in the same

- maximum pessible threat score as in the

proposed role. (In the proposed rule,
environmental threat targets were

" capped at 129, which resulted in an

environmental threat score maximum of
60.) However, in the final rule the targets

. category is uncapped and can score
- higher than 120 to compensate for low

scores in other factor categories.
Section 4.1.5 Calculation of overland
flow/flood migration component score
for a watershed. Explains how to
calculate the score for the watershed.
Section 4.1.6 Calculation of overland
flow/flood migration component score.
Explains how to calculate the score for
the component based on the highest
watershed score (in the proposed rule

"watershed scores were summed}.

" Section' 4.2 ' Ground water to surface
water migration component. As
discussed in section Il M of this
preambile, this component has been
added to the rule to account for
contamination of surface water bodies
through ground water migration of
‘hazardous substances. Thus, all sections
referring to this component are new.

Section 421 General
considerations.

Section 4.2.1.1 Eligible surface
waters. Explains the conditions that
must apply before this component is
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- seored, lhgeneral. this compu;mntis
scored only when there is a sarface
water within one mile of a saurce, the
top of the uppermost aguifer is at or
above the bottam of the surface water,
and no aquifer di ity is n
established between the source and the
o source. Exceptions are also
explained, -

Section 4212 Definition of the
hazardous substonce migration path for
ground water {0 surface water migration
‘component. Explains that the migration
path ig defined ag shortest straight-line
from a source to surface water.

- Section4213 Observed releaseof a’

- specific hazardous substance to surface
| water in-water segment. Explains that
‘before an observed release of an -
"individeal hazardous substance can be
established to the surface waterin-- -
“water segment, the substance most meet
"the criteria for an observed release hoth
to ground water and to surface wates
(this requirement does not affact the
actual scoring of observed release), Also
clarifies the use of samples from the
surface water in-water segment.
. Se!acg;n t:.:.zd Tagetag'mtmm limit.
- Explah criteria for determining the
- target distance Emit and for establishing

- whether targets are subject to actwalor -

potential contamination.
" Section4.215 Evaluotion of the
ground water to surface wter migration
component. Explains the generat :
approach for evaluating this component.
. Pigure- 4-2, Qverview of Ground Water
1o Surface Water Migration Component,
is new. Table 4-25, which is new,-
provides the scoring sheets for this
component. ’ . .
Section 422 Drinking water threat.
Explains the general approach for
evaluating this threat. -
Section 422.1. Drinking water
threat—likelihood of releass. Explains
the general approach for evaluating this
factor category. :
- Section 42221 Observed relecse. -
Explains that scoring an observed
Telease is based on releases to ground
water. i :
- Section 4.22.1.2 Potential io release.
Explains that scoring is based oa the

scoring of potential release to uppermast.

aquifer. .
Section 42213 Colculation of
drinking water threot—likelihood of
-release foctor category valve. Explains
‘how to assign the factor category value.
Section 4222 Drinking water
- - threat—waste cheracteristics. Explains
. the generat approach for evaluating this
-factor category.. :

Section 42221 Toxicity/mobility/
persistence. Explains *he approach for -
evaluating these factors.

Section 422211 Toxicity. Explains
that toxicity velues are assigned to alt
hazardous substances available to
migrate to ground water.
ﬂ.‘S'f;!t'_:lfitm 422212 Mobility. Exp!ainlis

at the mohility valus is assigned toa
hazardons substances availabie to
migrate to groaed water.

Section 422213 Persistence.
Explaing &atﬂ:‘: factar valve is
assigned as in the drinking water threat
for the overland Row/fload migeation
component for all hazardous substances

. available to migrate to gronnd water.

Section 22214 Calculation of
toxicity/mobility/persistence factor
value, Explains that the factor vatus is
the highest value assigned to any
kazardous substance evaluated using
Table 4-28, which is new.

Section 4.22.2.2 - Hazardous waste
gquantity, Explains that hazardous waste
quantity is calcnlated far hazardons
substances available to migrate to
ground water.

Section 42223 Calculation of
characteristics factor category value.

" Explamns how to calcnlate the factor

category value.
tbSec&bn 4223 Drnking water
regi—tarpets. Explains the general
approach for evaluating this factor
category. o
Section4.223.1 Nearest intake.
Explains how to determine the ditution
weight adjnstment using Table 4-27,
which was added, and how to assien

* facter values. Figure 4-3 was added to

illustrate determination of the ground
water to surface water angle. {See
séction B € of this preamble for a
discussion of this adjustment.}

Section 42232 Population. This
section parallels other population facter
cectons,

. Section 422323 Leval[
concentrations. Parallels the population
factor sections in the overland flow/
flood migration comzponent.

Section 422322 Level IT
concentrations. Parallels the population
factor sections in the overland flow/
flood migration component. '

Section 422323 Potential
conteminction. Parallels the population
factor sections in the overland flow/
flood migration component, except fer
addition of the ditution weight =~ .
adjustment. '

Sectiori 422324 Calculation of
popuialion factor vaiue. Parallels other
population factor sections. .

Section 42233 Resources. Parallels

" otherresgurces fictor sections.

Section 42234 Calculation of the
drinking water threat—targets factor
category valye. Explains how tc
calculate the factor category valie.

Section 4224 Calculation of
drinking water threat score fora
watershed. Explains how to caicolate
the score for a watershed.

Section 423 Human food chain

threat. Lists the factérs evalvafed.
Section 4231 "Heman food chain

- threat—likelihood of release. Explains
‘how to assign the factor category value.

Section 4.242 Human food chein
threat—waste characteristics. Lists the
factors evaluated. -

Section 4.23.21 Toxicity/mobility/
persistence/biooccumulotion. Explains

" how to calculata these facter values

using Table 4-28, which is new.

Section 4.23.21.1° Toxicity. Explaias
fow to calculate this factor valoe.
how to calculate this Faetor vaiue.

Section 423213 Persistence.
Explains how to calcnlate this factor
value. :

Section 4.23.214 Bioaccumulction
potentigl. Explains how to calculate this
factor value. - .

Section 4.23.215 Caleulatior of
toxicity/mobility/persistence/
bioaccumulation factor valie. Explains
how to calculate this value using Tables
3-9,4-26, and 4-28.

Section 42322 Hazardous waste
quantity. Explains how to assign the
factor value. - '

Section 4.23.23 - Calculation: of
humen food chain threat—waste
characteristics factor category value.
Explains how to calculate this factor
category valse. s

Section 4.2.2.3 Humar food chain
threat—targets. Explains the factors to
be evaluated. : .

Section 4.2.3.21 Food chain
fadividual. Explains how to assign the
factor value.

Section 42332 Population. Explains
kow to calculate this factor value.

Section 4.2.3.321 Levell .
concentrations. Parallels the population
factor in the human food chain threat for
the overland flow{flood migration
camponent, )

Section 4.2.3.3.22 Level I
coacentraiions. Parallels the population
factor in the human food chain threat for
the overland flow/flood migrahon
componert. T

Section 423323 Potenticl human
food chein contemination. Parallels the
population factor in the human food :
chain threat for the overland flow/flaod
component, except for addition of the
dilution weight adjustment.
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Section 4.23.3.24. Celculation of the
bopulation factor valu-. Explains how to
caleulate this factor value. .

. Section4.23.33. Calculationof #
human food chain threat—targets factor
category value, Explains how to
calculate this factor category value.

Section4.2.3.4 Coleulation of human
Jood chain threat score for a watershad.
Explains how to-caleulate the score for a
watershed. )

Section 424 Environmental threat.
Lists the factors evalnated.

Sectfon 4241 Environmental
threat—likelihood of release, Explains
how to calcalate this factor category

Section 4242 Environmentol
threat—waste characteristics. Explains
how to calculate this factor categary
value.

" Section4.24.21 Ecosystem toxicity/
mobility/persistence/bioaccumulation.
Explains how to calculate these factor
values.

Section 424211 Ecosystem
toxicity. Explains how to caleunlate this
factor value.

Section 424212 Mobility. Explains
how to calculate this factor value.

Section 4.24.2.1.3. Persistence.
Explains how to calculate this factor

- value. -

Section 424214 Ecosysiem

bisaccumulation potential. Parallels the

ecosystem bioaccumulation evatuation
in the overland flow/flood component,
except expands the species considered
as discussed in section I | o
' Section4.24215 Calculation of
ecosystetn toxicity /fmobility /
persistence/bicaccumulation factor
velue. Explains how to calculate this
factor value using Tables 3-9, 4-29, and
4-30, which were added.

" Section 42422 Hazardous waste
quantity. Explains how to calculate this
factor value.

Sectien 424,23 Calculation of
environmental thregt—waste
characteristics factor category value.
Explains kow to calculate this factor
category value. =

- Section 424.3 Envirenmental
© threat—targets. Explaii, how to
calculate this factor category value.

Section 424.3.Y Sensitive s
environments. Explains how to calcutate
this factor value.

. Section 424311 Levelf .
concentrations. Parallels factor sections
in the overland flow/flood migration
component.

Section 4.24.31.2 Level IT

. concentrations. Parallels factor sections
in the overland flow/flood migration
component. : Co
. --Section 4.24.3.1.3 Pptential
contemination. Parallels factor sections

in the overland fiow/flood migration
component, except for additior of the
dilution weight adjustment. _
Section 4.24.3.14 Calculation of
environmental threat—targets factor
category vajue. Explains how to

- calculate the value for the factor

category. .

Section 4244 Calculation of
environmental threat score for a .
wuatershed. Explains how to calculate
this threat score for a watershed.

Section 425 Calcnlotion of ground
waler lo surface waler migration
component score fof o watershed
Explains how to calculate a watershed
score for this component, - :

Section 4.2.6. Calculation of ground
water to surface water migration .
component scorz. Explains how to
calculate this score based on the scores
for watersheds evaluated for this
component. Co

Section's.3 Calcalation of surface
water migration pathway score,
Explains how te assign the pathway
score, ' -

In addition to the above noted
changes, the recreational use threat has
been eliminated. The drinking water use
and other use factors have also been
eliminated as have the tables (412 and
4-13 in the proposed rule} that related to
scoring these factors. Figures 4-1, 4-2,
and 4-3 as well as Tables 4-15, and 4-17
through 4-22 from the proposed rule
have been elfiminated. :

Section 5 Soil Exposure Pathway

The soil exposure pathway evaluates
threats resulting from contamination of
surface material. The major changes
specific to this pathway include revision

. of the name of the pathway: elimination

of childten under seven as a population
that must be counted and evaluated
separately; addition of bazardous waste
quantity to the waste characteristics -
factor category; inclusion of workers in
the evaluation of resident population
targets; weighting of resident population

based on benchmarks; inclusion of the - .

nearest individaal factor in both the
resident and nearby targets factor
category; inclusion of a resources factor
in the resident population evaluation;
and revisions to the sensitive
environments factor. .

Section 5.0. Soil Exposure Pathway.

' The riame of the pathway has been

changed from oxnsite exposire o soil "
exposure. Descriptive text has been

removed. Figure 5-1 has been revised 1o

reflect revisions to the factors -

* evaluated. Table 5-1 has been revised to

reflect the new factor category vatues
throughout, which were made more
consistent with the other pathways.

Section 501 General
considerations, Has been revised to
reflect the redefinition of source,
discussed in section III N of this
preamble. The methods for establishing

. areas of observed contamination and for

determining the hazardous substances
associated with an area of observed
contamination have been clarified. The
instructions have been revised to make
clear that any part.of a site that is -
covered by a permanent or otherwise
maintained impermeable material such
as asphalt is not considered in
evaluating the pathway.

" Section 51 . Resident population
threat. Has been revised to specify
when the résident papulation threat
should be evaluated. The requitements
state that this threat is scored when
there is an atea of observed
contamination within the property
boundary and within 200 feet of a

‘residence, school, day care center, ot

workplace, or within the boundaries of.
terrestrial sensitive environments and
specified resources.

Seition 5.1.1 -Likelihood of exposure.
Text has been simplified. .

‘Section 51.2 Waste characterfstics.
Evaluation of waste characteristics has
been changed to include hazardous
waste quantity as well as toxicity.
Hazardons waste quantity was added to
the factor category in response to
commments that the pathway did not

.consider the dose relationship: the

combination of hazardous waste

‘quantity and toxicity is a surrogate for

that relationship and makes the
pathway more consistent with the rest

" of the rule. The text has been revised to

reflect the change.

Section 5121 Toxicity. References
the section explaining how to assign
toxicity factor values. :

Section 5.122 Hazardous waste
quantily. This section is new and

- explains how to assign a value to this

factor. Table 5-2, Hazardous Waste
Quantity Evaluation Equations for Soil
Exposure Pathway, is a revision of
Table 2-14 from the proposed rule. This
table differs from Table 2-5 of the final
rule because generally only the top two
feet of an area of observed
contaminationare considered in

- evaluating the pathway. Landfills,

contaminated soils, waste piles. land
treatment areas; dry surface
impoundments; and buried /backfilled
surface impbundments, which can be
evaluated based.on their volume in
Table 2-5, are evaluated for this
pathway using the arez measure
because the area measure now has a
two-foot depth built into the equation.
Surface impoundments containing
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hazardous éubstances present as liquids,

tanks, and containers may be evaluated
based ot volume because it is possible
- that a person could wade, swim, reach,
. or fall to a depth greater than two feet.

Section 5.1.23 Calculation of waste
-characteristics factor category valve.
Explains how to combine the toxicity
and hazardous waste quantity factor
values, subject to the new maximum.

Section 5.1.3 Targets. This factor
. category has been revised substantially.

As discussed in section HI N above, the
high-risk target population has been
eliminated, and workers have been
added as targets, Table 5-3, Health-

. Based Benchmarks for Hazardous
Substances in Soils, has been added to
‘list benchmarks apprepnate for this
pathway. :

Section 5.1.3:1 Res:dent individual,
'l‘he resident individual factor has been
added for cons:stem:y with ather
pathways.

Section 5132 Resident population.
Explains how to evaluate the resident

- population using health-based
benchmarks, described in section BT H

.above, and how 1o estimate this -
population. :

Section 51321 Levell
concentrations. Explains how to assign

" a value for this new factor.

Section §.1.3.2.2  Level IT _ ]
. concentrations. Explains how to assign
a value for this new facior.

Section 5.1.3.23 Calculation of
resident population factor value.
Explains how to calculate this factor
value. )

Section 5.1.3.2 Workers. Explains
how to evaluate workers.

Sectipn 51.3.4 'Resources. Explains
how ta assign values if the area of

-observed contamination includes land

used for commercial agriculture,

commercial silviculture, or commercial

Yivestock grazing or production. .

- Section 51.3.5 -Terrestrial sepsitive
environments. The value assigned for
this factor has been revised so that the

“value is based on the sum of the values
asmgned to tmeslr;al-sensmve
environments in areas of observed

‘ contamination, rather than on the

highest scoring tervestrial sensitive
environment. The maximum value that
can be assigned to this factor is limited,
but is higher than upder the proposed
rule. The limit is determined by scoring
the pathway with only sensitive
.environments in the targets factor
.category; the pathway score under these
_conditions may. not.exceed 60 points.
The sensilive environments listed in
Table 5-5 have been modified. The text
has been simplified dnd references
chariged to correspend to changes in the

" rule. The rounding rule has been
changed. '

ang
Section 5.1.3.6 Calculation of

" resident population targets factor

category valve. Explains how to :
calculate the factor category value from
the revised factors. The rounding rule
has been changed.

Section 5.1.4 Calculation of msm'ent
population threat score. Has only minor
editorial changes.

Section 52 Nearby population
threat Introductory text has been
clarified.

Section 5.2.1 -Likelihood of exposure.
Lists the factors evaluated. .

Section 5.2.1.1 Attractiveness/
accessibility. As explained in section I
N of this preamble, the name of this
factor has changed as have the criteria

-nsed to assign values. This factor now

emphasizes the use of the area by the
general public. Descriptive text has been
removed. Table 5-6 {proposed rale
Table 5-4) has been changed by
redefining the criteria and the assigned
values, and by adding a value of 0 for
‘sites that are phvs:ca.lly inaccessible to -

-the public.

Section 5.2.1.2 Area of
contamination. The title of this section

‘has been changed. This factor is now

based solely on area of contamination,
which relates to the likelihoodof ~
exposure, unlike hazardous waste
quantity, which serves as part of the
surrogate for dose. Values are assigned
using Table 5-7, which is new.

Section 5.2.1.3 Likelihood of
exposure factor category value. Text
has been revised to reflect the new
naimes of the factars. Table 5-3 '
(proposed rule Table 5-5) has been
revised in response to the changes noted
‘above for the attractiveness/
aceessibility and area of contamination
factors. :

Section 5.2.2 Waste characteristics.
‘Text has been revised to reflect changes
in the factor category.

Section 5.2.2.2. Toxicity. Explains
how to evaluate the toxicity factor for
the nearby population threat. ‘

Section 5.2.2.2 Hazardous waste
quantity. This section is new, as is
consideration of this factor in this

threat. As discussed above, this factor B

has been added in response to
comments and to make the pathway -
Tmore consistent with the other
pathways. The section explams how to
assign the factor value.

Section 5.2.2.3 - Calculation of waste

‘chardacteristics factor category value.

Explains how to combine the toxicity

- and hazardous waste quantity factor

values, subject to the new maximum.
Section 5.2.3 Targets. Descriptive
text has-been removed.

Section 52.3.1 Nearby individual.’
This section is new and explains haw tc
assign a vaive to the nearby individual
(i.e., resident or student with shortest
travel distance) if there is no resident
individual. The factor has been added to
make the nearby threat consistent with
other pathways. Table 5-9, Nearby
Individual Factor Values; is new.

Section 5232 Population within one
inile. This section is new and includes
the text that previously appeared ander
the Targets section. The section explains
how to assign a value using Table 5-10.
The text has been revised for darity.
Table 5-10, Distance-Weighted
Population Values for Neatby
Populauon Threat, is new. The iable
assigns distance-weighted values for-

- - population in each travel distance

category. Tne values in the table were
determined by statistical simulation to

“yield the same population, on average.

as the use of the formulas in the
proposed rule. The distance weights
have been modified as follows: for .
trave! distance of >0 to % mile, the
assigned distance weight is 0.025: for
> ¥ to % mile, 00125, and for > % to 1
mile, 0.00625. The use of population
ranges has been adopted as part of the
simplification discussed in section I A.

" Section 5.2.3.3 'Calculation of nearby
population targets factor category value.
Text has been revised to reflect the
changes in the targets facior category
and in the rounding rofe.

. Section 524 Calculation of nearby
population threat score. Minor editorial
changes only. -

Section 5.3 Calculation of the soil
exposure pethway score, Has been
changed to reflect the change in the
value used as-a divisor. .

. In-addition to the above noted
changes, Figures 5-2 and 5-3 and Tables
5-4 and 5-§ from the proposed rule have
been removed.

Section§ Air Mgmtion Pathway

The air migration pathway evaluates
the relative threat resalting from
Teleases or potential releases of
hazardous substances, either as gases or
particnlates, to the air. The major
changes specific to this pathway include
separate evaluafion of gas and
particulates in the likelihood to release
factor category: inclusion of benchmarks
to evaluate population and the nearest
individual; weighting of sensitive
environments based on actual or
potential contamination; revision of the
distance weights; deletion of the land
use factor and inclusion of a resources

* factor in the evaluation of population:

and revisions to the mobility factor.
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Section 60 Air Migration Pathway.
. Descriptive text has been removed.
‘Figure §~1 kas peen revised to reflect
revisions ta the factors evaluated, and
Tabies—lhasbeenrevisedtoreﬂecﬂhg
- new factor category values thronghout.
Section 6.1 Likelihood of release.
.Has been revised to eliminate
explanatcry text and to add instructions
about which factors to evaluate for this
factar category.

- Section 6.1.1 Observed release. As
discussed in section IH G of this -
preambie, the specific criferia have been
revised. . :

' Section 6.1.2° Potenliol to release. As
*. explained in ‘section I O of this

preamble, the method for evaluating this-

factor has been revised. Gas potential to
release and particulate potential to .
release are evaluated separately. The
explanatory text has been removed:

Section 6,121 Gas potentialto
release. Explains how this factor is
evaluated. Tahle 6-2 (proposed rule
‘Tzble 2-3} has been revised to apply
‘taly to the gas potential to release
-f .ctors. ‘

Section 6.1.2.1.1 {Gas containment.
Table 6-3 {proposed rule Table 2-5} has
been simplified. The depth requirements

-and other containment requirements

‘have beenrevised based on public
comment, the field test, and a review of
recent information on covering systems.
Consideration of biogas releases has
been added. Assigned values have been
revised and also reflect the revised
madmur value for the factor.
" Section 5.1.21.2 Gas source type.
New source types have been added to
“Table 6-4 {prepesed rule Table 2-6}, and
the assigned values have besn revised.
As explained in section ¥ O of this
preamble, new source types and
subgroups for specific types have been
-added. in response 1o comments and the

- field test, to make this factor easier to
evaluate. Treatment of sources when no
source meets the miimum size has been

" clarified.

Section 6.1.2.1.3 Gas migration

" potentiol. As explained in section 1 O

. of this I:Ireamht]i; this secét;on has been

renamed and the approach for assigning

- values changed slightly. This section -

" explains how to assiga values to each
substance and subsequently to the
source using Tables 6-5, 6-6, and 6-7.
Dry soit relative volatility has been

removed as a measure of gas migration

potential. The fooinotes have been
removed from Table 6-5 (proposed rule .
Table 2-7) and the name has been
changed to “Values for Vapor Pressure
.and Henry's Constant.” The titles of
Tables 6-8 and 8-7 have been changed,
- The values assigned have also been

changed to reflect the revised maximum
value for the factc category. Descriptive
text has been removed. .

Seclion 6.1214 Calculation of gas
potential to release value. Explaing how
1o calculate this value. o

Section6.1.22 Particulate potential
to release, Explains how this factor is
evaluated- Table -8 (proposed mle
Table 2-3) bas been revised to apply
only to the particulate patential to
release factars. - .

Section 8.1.22.1 Particulate
containment. References Table 6-9

table bave been changed, as discussed

-in section H{ O of this preamble.

Considerations of depth have been
added for particolates. . .

Section 8.1.22.2 Particulate source
type. In response to comments, new
kinds of source types end subgroups of
source types bave been added to make

-this factor easier to score, The values

assigned have been revised to reflect the
-changed factol category maximum.
Treatment of sources when ne source
meets the minimum size bas been
clarified. '

Section 6.1.223 Particilate

" Descripfive text has been removed.
Proposed rule Figure 2-3 has been

as Figure 6-2. Proposed rule Table 2-9
has been renumbered as Table 6-10.
Section 6.1.2.24 Calculation of
particulate potential to refease valve..
Describes how to calculate this valne,
Section 8123 -Calculation of
potential to release factor value for the
site. Text has beex simplified and
modified to account for gas and

particvlate potentia® te release.-

Section 6.1.3 - Calculation of
likelihood of release factor category
value. Describes calculation procedure.

 Section 6.2 Woaste characteristics.

Descriptive text has been removed.

Section 821 Toxicity/mobility. Text
has been simplified.

Section 6.21.1 Toxicity. Descriptive
text has been removed and § 241145

- referenced.

Section 8212 Mobility, As

. explained in section I F of this

prearable, the scoring of this factor has
changed. Gas mobility is now based
-only on vapor pregsure. The maximum
value assigned for particulate mobility is
no longer the same as the maximwm
assigned for gas mobility. The
particulate mobility values are assigned
based on Figure 6-3 or the equation in
the text along with Table 6-12. The -
values assigned have been piit on bnear
scales to be consistent with the. new
structure.of the waste: characteristics

factor category. The text has been
simplified. .

Section 62.1.3 Calculation of
toxicity/mobility factor value, Table 6~
}3. proposed rule ‘l‘al}le 2-12, the matrix
or assigning toxicity /mobility factor
values has been revised to reflect the
changes in values assigned to both

_ factors.

Section 6.2.2 Hazardous weste
guantily. Descriptive text bas been
removed and § 24.2 is referenced,
cﬁSecm‘ 623 m&;mraladaﬁan ofmwaste'

aracteristics or calegary
The text has been revised to indicate the
multiplication of the component factors,
the new maximum value, and the table

- used Yo assign the factor category value.

Section 6.3 Targets. The target
distance limit bas been modified to
inciude targets beyond four miles when
an observed release extends beyond
that distance. Text has been added to
explain how to evaluate poprelations and
sensitive environmenis exposed to
actual contamination, Text was added

" to clarify that acfual contamination

based on an ohserved release .
established by direct ohservation should
be considered Level'lL Table 6-14,
Health-Based Benchmarks for
Hazardous Substances in Air, has been
added to list the benchmarks used for
lhits'1 pathway. Table 8-15, Air Migration
Pathway Distance Weights (proposed
rule Table 2-16}, has been revised to
reflect changes in the distance weights
discussed in section HI O of this
preamble. "

Section 6.3.1 Nearss: individual The
title has beer changed from maximally
exposed individual. As discussed above,
this factor is now evaluated based on

- actual contamination and potential

contamination. The rame of Table 6-15
{proposed rule Table 2-15} has been
changed and the values have been
revised hased on changes to the
distance weights. Descriptive text has
been removed. . .

Seclion 6:3.2 Pepulation. Evaluation
of population based on health-based
benchmarks hae been added as
discussed in section I H of this
przamble.

Section 6321 Level of
contamination. Explains how teo

“evaluate population based on

concentrations of hazardous substances
insamples. :

Section 6322 Levell
concentrations. Explains haw to
evaluate populations exposed to Level |
concentvrations. The scoring cap was
eliminated, and the multiplier (ie.,
weight}is now 10,

Section 6.3.23 Levellf
concentrations. Explains how to
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evaluate populations exposed to Level I
concentrations.

Section 8.3.24 Potential
contamination. Explains how to assign
values to populations potentially

- exposed to contamination from the site.
‘The formula for calculating population
values has been revised. Table.8-17,
which assigns distance-weighted values
for populations in each distance
category, has been added. The values in
the table were determined by statistical
simulation to yield the same population,
on average, as the use of the formulas in

~ the proposed rule. The use of popula

in section HI A.

scoring cap was eliminated, and the
multiplier (Le. weight) is now 0.1.

Section 6.3.2.5 Calculation of the
Dpopulation factar value. Explains how to
calculate the factor value. The scoring
. ‘cap was éliminated:” - .

Section 633 Resources. Explains
how to assign points to resources, which
in this pathway is based-on the presence
of commercial agriculture, commercial
silviculture, and major or designated
recreation areas.

- Seclion .34 Sensitive .
environments. Explains how seasitive
* environments are evaluated based on
actual and potential contamination. The
" maximum valse that can be assigned to
" this factor is limited, but is greater than
in the proposed rule, The limit is -

determined by scoring the pathway with -

-only sensitive environments in the
targets factor category; the pathway

. score under these conditions may not
exceed 60 points. '

Section 6.34.1 Actual

‘ contamination. Explains how to assign
factor values for sensitive environments
subject to actual contamination.and how

to assign values to wetlands basedon - -

total acreage. A néw Table 6-18,
Weilands Rating Values for the Air
Migration Pathway, has been added to
assign values to wetlands based on

a :

c-x;;?o.n 6342 Potential
conrtamination. Explains how to
calculate the factor value for potentially
contaminated sensitive environments

and how to assign values to wetlands - .

based on total acreage within each

distance category. The rovnding rule ha_s'

been changed.
Section 6343 Calculgtion of
- :sensitive environments factor value.
Explains how to caleulate the factor:
value. The rounding rule has been
‘changed. . - o
Section 8.3.5 - Caleulation of targets -
factor category value. Text has been
revised to reflect the new names for |
factors, Co

Section 6.4 Calculation of afr
migration pathway score. Text has been
revised to reflect the new divisor,

- In addition to the above noted

. changes, the land use factor, Figure 2-2,

and Tables 2-2, 2-3, 2-13, 217, and 219
in the proposed rule have been removed.

Section 7 Sites Containing Radioactive
Substances )
This entize past of the rule is new. As
i in section I E of the
preamble, this section has been added

to provide direction on evalpating sites

containing radioactive s
Table 7-1 ksts factors evaluated
- _Section 7.1 Likelthood of release/

likelihood of exposiire. Explains the

approach to evalusting the factor
categow' -

Section 7.1.1 Observed release/
‘observed contamination. Explains how

' to evaluate observed release {observed  hazard:

contamination) for radionuclides. The
evalvation differs for radicnuclides that
occur daturally or are ubiquitous in the
environment, for man-made - ’
radionuclides without ubiquitous
background concentrations in the

- environment, and for gamma-emitting
radionuclides in the soil exposure -

pathway. This section also explains the

. appropriate procedures for sites-with

mixed radicactive and other hazardons
Section 7.1.2 Potential to release.
Explaing that potential to release factors
are evaluated on the physical and
chemical properties of radionuclides. not
their radioactivity.
Section 7.2 Waste charucteristics.
Lists the factors evaluated.
. Section 7.2.1 - Human toxicity.

‘Explains how to assign toxicity values

to radioactive substances and describes
appropriate procedures for sites . :
containing mixed radionuclides and
other hazardous substances.

Section 7.2.2 Ecosystem foxicity.

. Explains that ecosystem toxicity far

radionuclides is assigned & value in the
same way as is human toxicity-except
that the defanlt value is 100 rather than .

- 1.000: :

. Section 7.2.3 Pa:'sistence.%laiﬂé

- that radioactive substances-are assigned
. persistence values based solely on Lalf:

life—radioactive half-life and

volatilization half-life. Explains how to .

evaluate persistence for mixed

. radioactive and other hazardous

substances.
Section 7.2.4 Selection of the -

. -substance potentially posing preatest

hazord, The section explains how to

- sefect the substance potentially posing

. the greatest hazard. - .
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Section 7.2.5 Hozardous waste

"guantity. Explains how to evaluate the

hazardous waste quantily factor for
sites containing radioactive substances.

Section 7.25.1 - Source hazardous
‘waste quantity for rodionuclides.
Describes differences between the
migration pathways and the soil
exposure pathway.

Saction 7.25.1.1 Radionuclide
constituent quentity (Tier A}. Explains
how to evaluate radionuclide
constituent quantity for radionuclides. -

Section 7.25.1.2 Radionuclide |
Wastestream guantity (Tier B). Explains
bow to evaluate radionuclide

- wastestream quantity for radionuclides.

Section 7.2.5.1.3 Calculation of
source hazardous vaste quentity value
for radionuclides. Explains how to
assign a source value. -

Section'7.252 Calculation of
ous waste quantity factor value
Jor radionactides. Explains how to
calculate the hazardous waste quantity

. Iactor value for radionuclides and

describes use of the minimum value,
which is either 10 or 100 (as described in
section 2.4.2.2 above]).

Section 7253 Colculation of -
hazardous waste quantity factor volve
for sites containing mixed radiogctive
and other hozardous substonces.
Explains how to calculate the factor
value for these sites. )

Section 7.5 Targets. Explains how to
evaluate targets at sites containing
radioactive substances and sites
containing radioactive and other

_hazardous substances.

Section 7.3.1 Level of contamination
at a sampling location. Explains how 1o
deiermine the appropriate level of
contamination. .

Section 7.3.2 Selection of
benchmarks and comparisons with

' observed release/fobseived

contamination. This section lists the
benchmarks and explains how they are
used in determining the level of
contamination. ’
V. Required Analyses
A. Executive Order No. 12291

Under Executive Order No, 12291, the
Agency must judge whether a regulation

_is “major” and thus subject to the
‘requirement of a Regulatory Impact

Analysis. The rule published today is

-Rot major because the rule will not

result in an effect on the economy of
$100 miflion or more, will rot result iz
increased costs or prices, will not have
significant adverse effects on
competition, employment, investment,

productivity, and innoivation, and will
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not significantly disrupt domestic and
export markets. o

. Toestimate the costs asseciated with
the Gnal rule, a final economic analysis
entitled “Econromic Impact Analysis of
the Revised Hazard Ranking System”

" was prepared as an addendum to the
December 1987 economic impact
analysis {EFA] to incorporate new data.
As in the January 1968 EIA. the total
.annnal cost of implementing the final
rule is estimated as a fanction of the
number of Screenicg Sks {S57) and
‘Listing Sls (LSI} that wilt be condzcted

- annually and the unit cost of each. In the
January 1968 EXA, estimates of totat
costs were developed assuming 1.239

. 5815 and 100 LSIs would be conducted

- annually, The Agency now estimates
that 1,100 SIs will be coriducted
annually {EPA is no longer using the
terms 551 and LSI). The total annual .
cost is estmated to be $78.8 millien. the.

- sum of the cost of conducting 1,000 Sis
at a unit cost of $53.000, 70 Sis for NPL

. sites (withont monitozring wells) at a unit.

cost of $100,000, and 30 SIs for NPL sites
{with monitoring wells) at a wnit coat of

- $150,000. - -

To estimaté the incremental cost of -
implementing the final revised version
-of the HRS, the unit cost of conducting.
all preremedial listing activities using -
the current HRS from the January 1988
ElA is updated. That cost was estimated
to be $58,200 in the January 1988 EIA,

_and was de assuming the PA,

- 'had already been conducted. The 1988
estimate is a function of 480 hours of
Field Investigation Team (FIT) technical
time valued at $40 per hourand 50 -
samples being evaluated at a unit cost of
$1.300 per sample. To compare the costs
of the current HRS to those developed
above for the Enal revised dersion of the
HRS, the FIT technical time is valued at
$50 per hour and each sample
evaluation is estimated to cost $1,000.

" The revised lotal cost of conducting al}
listing activities bevord the PA for the
current HRS, therefore, is estimated to
be 554,000, In additior:, the average level
of effort for a PA under the current HRS
is estimated to be 60 hours, and the unit
cost of the PA, assuming a $50 FIT
hourly rate, is estimated to be $3,600.

Based on these revisions, the annual
“cost of using the current HRS is
estitnated to be $65.4 million, the sum of
the cost of conducting 2000 PAs at a
unit cost of $3,000 (36 million) and the
costof conducting 1,100 Ss at & unit
cost of $54,000 {$59.4 million). Compared
ta the current HRS, the annuat i

.- incremental cost of using the final

revised version of the HRS is estimated

to be $13.4 million. On the basis of this
evaluation, implementing the final

revised version of the HRS would not
constitute a major rule, becanse the
annual incremental cost of the final role
is less than $200 million. No negative °
ecanomic effects are anticipated from
this rule.
B. Regulatory Flexibility Determinatioa
Appendix A of the December 1987 EIA

includes an assessment of the ability of -

responaible parties {o pay the costs of
HRS scoring under the corrent HRS and
the three alternative scoring
mechanisms considered at that time.
That analysis evalvated the impact of
HRS costs under each i :
methodology on the financial viability of
15 sample companies. Under that -
analysis, only the smallest sample firm
{one with an average nef income of

. 33,7001 was expected to have difficulty

in paying the costs of conducting a.
complete SI nnder each of the -
alternative ranking scenarios. The new
uait cost of a complete SI developed
during the Phase { field test and used in
this economic analysis falls within the

 range of costs already evaluated in

eppendix A of the December 1987 EIA
Given the previous analysis, EPA
concludes that most sampie firms are
healthy enough financially to be able to
afford the expenditures associated with
HRS site inspections. Responsible

Parties {RPs} that are financially similar

to the smaliest firm (Firm 15 in appendix
A of the December 1987 RIA), however,
do not have #hie assets or the income to
enabie them 10 assume payments similar

. to the estimates derived for the SI done

ender the cutrent HRS or the final
revised version of the HRS.

" The Regulatory Flexibility Act of 1980
requires that Federal agencies explicitly
consider the effects of proposed and
existing regulations on small entities

- and examine alternetive regulations thet
- would reduce significant adverse -

impacts on small entities. The smali
entities that could be affected by the
revisions to the HRS are sinall

. ‘businesses and small municipalities that

are responsible for hazardons wastes at
a site. Based on the updated aralysis

- presented here, EPA concludes that -

usingthe final rale is vnlikely to result:

- in 3 significant impact on a subatantial ]
‘number of small entities. As discussed

in the December 1987 E1A. this
cenclusion is drawn because small firms
are no more or less likaly to be
responsible parties than are large firms.
In addition, when they are RPs, small
firms usually are one of several
companies responsible for a site and

probably would not bear the full burden |

of liability for HRS expenditures and
other cleanup cests.

. Paperwork Reduction Act

. The informatioe collection
requirements contained in this rule have
been approved by the Office of
Management and Budget {OMB} under
the provisions of the Paperwork
Reduction Act; 44 U.S.C. 3501 &f seq..

"and has assigned OMP control number

2050-0095. _ -
collection of information is estimated to
be 820 hours per response, including

searching existing dats sources,
gathering and maintaining the data
needed, and completing and reviewing
the collection of information. Send
comments regarding the burder estimate
or any other aspect of this collection of
information, inclsding suggestions for
reducing this burden, to Chief,
Information Policy Branch, PM—U.5.
Enviroomental Protection Agency, 101 M

. St, SW., Washington, DC 2046%; and the .

Cffice of Information and Regulatory
Affairs, Office of Management and
Eudget. Washicgton; DC 20503, marked
“Attention; Desk Officer for EPA.”
D. Federciism Implications

E.O. 12612 requires agencies to agsess
whether a regulation will have
substantial direct effécts on the States,
aon the relationship between the nation&l
government and the States, or on the
distribetion of power and
responsibilities among the various levels
of government. EPA has determined that
this regulation does not have federalism
implications and that, therefore, a
Federalism Assessment is not required.

- List of Subjects in 48 CFR Part 300

Air pollution controls, Chemicals,
Hazardous materials, Intergovetnmental
relations. Natural resources, Oil
poliution, Reporting 2nd recordkeéping,
Superfund, Waste treatment and :
disposal, Water pollution control, Water
supply. L

Dated: November 9, 1990.

William K. Reilly,
Adininistrotor.

40 CFR part 300 is amended 23

follows:

FART 200—[AMENDED]}
1. The authority citation for part 300
continues to read as follows:

Authority: 42 11.5.C, $605; 33 US.C.
1321(c}{2)}; E.O. No. 117535, 38 FR 212:13; EQ
No. 17580, 52 FR 2923.

2. Part 300, appendix A is revised te
read as follows:
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Appendix A to Part 300—The Hazard
Ranking System
Table of Contents

20 Evaluations Commoon to Multiple
Pathways. .

2% Overview. o ‘

211 Calculation of HRS site score.

factor value,
243 Waste characteristics factor category
value. -

2431 Factnruhagwy::lhe.

243.2 Factor category value, considering
25 Tamgets: .
251 Determination of level of actnal

contamination et a sampling location.

252 Comparison to benchmarks.
30 Ground Water Migration Pathway.

. 30411 Ground water target distance limit.
3012 Aquifer bounderies.

3.1.2 Polential to release.

3121 Containment,

'31.22  Net precipitation.

3123 DBepth to aquifer.

3124 Trave] time.

3125 Calculation of potential to release
" 313 Calcwlation of Likelihood of release

value,

‘factor category

© 32 Waste characteristics.

321 Toxicity/mobility.
4211 Toxicity. ~
3212 Mobility. .
3213 Caloglation of toxicity/mobility
factor value. -
322 Hazardous waste quantity.
3.23 Calculation of waste characteristics -
factor category value.
33 Targets.
331 Nearest well.
332 Population.
3321 Leve' nf contamination.

3322 Levell concentrations.
3323 Level Il concentrations.
3324 Potential contamination.
3325 Caleulation of population factor
value.
333 Resonrces.
334 Weilhead Protection Area.
335 Calculation of targets factor category

34 Ground water migration score for an
aguifer.
35 Calculation of ground water migration

- pathway score.
40 Suwface Water Migiation Pathwey.
40% components.

412 Drinking water threat.
4121 Dritking water threat-likelihood of

41211 Observed release, -
41212 Potential to release.
4.1'1.20.1“.21 Potential to release by overland

121213 Containment, .
-4121212 Runoff )
4121213 Divhnnetnmfanewa!.er.

potential to release by overland flow.
412122 Potential to release by flood.
41231227 Containment {flood).
4121222 Fiood enCy.
4121223 Calculation of Factor value for
potential to release by flood.
412123 Calculation of potential to
release Eactor value. ’
© 41213 tion of d:mhng' ing water
threat.)i of release factor
2 Dnnkmg ' - A
4122 Drinking water threat-waste
characteristics. :
41221 Toxicity/persistence.
412211 Toxisty.,
412212 Persisterice,
412213 Calculation of toxdcity/
" persistence factor value.

Drinking water threat-targets.
41231 Nearestintake. :
41232 Population. :
412321 Level of contamination..
412322 Levellconcentrations.
412323 Level I concentrations.
412324 Potentisl contamination.
412325 Calculation of population factor
value.
. 41233 Resources. ’
41234 Cslculation of drinking wat
" threat-targets factor category valye.
41.24 Calculation of the drinking water
- threat scork for a watershed.
4.1.3 Human food chain threat.
4131 Human food chain threat-
- likelihood of release.
4132 Human food chain threat-waste
charactensstics. - ’

41321 Toxicity/persistence/
bioa lion.

413211 Toxicity.

413212 Petvistence.

413213 Bicaccumulation potential.

413214 Calcolation of toxicity/
persistence/bicaccumulation factor
value. ’

41322 Hazardous waste quantity.

41323 Calculation of buman food chain
threat-waste characteristics factor
category value,

4133 Human food chain threat-targets.

41331 Food chain individnal.

41332 Population

413321 Levellconcentrations.

413322 Levelll concentrations. -

41.3.3.23 Potential human food chain

41.3.3.24 Calcolation of population facter
valope,

41333 Calculation of human food chain
threat-targets factor category value.
4134 Caicalation of human food chain

threat score for & watershed.
414 Environmental threat.
41.4.1 Environmental threat-likelihood of
release.

4142 Environmental threat-waste

) isti

414231 Ecosystem toxicity/persistence/
bi . i .

414211 Ecosystem toxicity.

414212 Persistence.

- 414213 Ecosystem bicaccurulation

434214 Calculation of -
toxicity/persistencefbicaccumulation
factor value o

41422 Hazardous wasiz guantity.
41423 Calculation of enviromoental
threat-waste characteristics factor

category value, .
4142 Enviroamental threat-targets.
41431 Seunsitive environments.
434311 Level I concentrations.
4374312 Level Hconcentrations.
434313 Potential contamination.
414314 Calculation of environmental

threat-targets factor category value.
4144 Calculstion of envitonmental

threat score for & watesshed.

415 Calculation of overfand/flood
migration component score fora -
watershed.

416 Calculation of overland/flood
migration component score,

42 Ground water to surface water migration
component.

4231 General Considerations.

4213 Eligible surface waters.

4212 Befinition of hazardous substance
migration path for ground water to
surface water migration component.

4213 Observed release of & specific
hazardous substance to surface water in-

. water segment. -
4214 Target distance limit.
4215 Evaluation of ground water to
-sutface water migration component.
422 Drinking water threat,

4221 Drinking water threat-fikelihoo: of
release, :

42211 Observed release.

42212 Potential to release.
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42213 Caleylation of dripking water
threat-likelihood of release factor
category value. -

4222 Drinking water threat-waste
characteristics.

- 42221 Toxicity/mobility/persistence.
422211 Toxicity.

422212 Mobility,

422213 Persistence.

- 422214 Calculation of toxicity/

. mobility/persistence factor value.
42222 Hazardous waste quantity,
42223 Caleolation of drinking water -

threat-waste characteristics factar
category value.
. 4223 - Drinking water threat-targets,

42231 Nearsstintake

. 42232 Population..

422321 Levell concentrations.

422322 Levelll concentrations.

422323 Potential contamination.

4.22.3.24 - Calewlation of population factor
value.

| 42233 " Resqurces,

© 42234 Calcdlation of drinking water
. threat-targets factor category vakue.

4224 Caleulation of drinking water
threat score for a watershed. -

4.2.3 Human lood chain threat.

4231 Human food chain threat-
likelthood of release. .

4232 . Human food chdin threat-waste
. characteristics. :

4.2.3.2.1 Toouaty!mhnlrty!pets:stencef
bigaccumulation. .

423211 Toxicity. -

4.23.21.2 Mobility. -

423213 Pergisience, .

423214 Biozccumulation potential.

423215 Caleulation of taxicity/

" mobility/persistence /bioaccumulation
factor valge. - -

42322 Hazardeus waste quantity.

42323 ' Calculation of human food chain
threat-waste characteristics factor
category vahe.

4233 Human food chain threat-targets,

42331 Food chain individual. .

42332 Population.

423321 Level Fconcenirations.

423322 Level Il concentrations.

4.23.3.23 - Potential human food chain

- comtamination.

423324 Calowlation of population factor

value.

- 42333 Calculation of human food chain
- threat-targets factor category value.
4234 Calculation of human food chain

threat score for 2 watershed.

424 Envirommental threat.

4.24.1 Eavironmental threat-likelihood of
release. .

4242 Environmental threat-waste
-characteristics.

42421 Ecosystem toxicity/mobility/
‘persistencefbisaccumulation.

424211 Ecosystem toxicity.

424212 Mobility.

4.2.4.213 Persistence.

424214 Ecusystem bioaccumutation
potential,

4.242L5 Calcuiation of ecosysten:
toxicity f'moblht}!pers:s:encef

- bigaccumulation factor value

42422 Hazardous waste quantity.

4.2423 Calculation of envirenmental
threat-waste characteristics factor
categery value

4243 Environrental threat-targets.

42431 Sensitive enviromments.

4.24.3.1.1 Level | concentrations.

424312 Level I concentrations.

424313 Potential contamination.

424314 Calculation of environmental
threat-targets factor category value.

4244 Calculation of environmental
threat acore for a watershed i

425 Calculation of ground water to surface
water migration cotpanent scare fora
watezshed. -

4.28 Calculation of ground water te surface

. Wwater migration component score.

4.3 " Calextation of sirface water mxgrauon

pathway score.
5.0 Soi} I-prom Pathway.
501 General considerations.
5.1 Resident population threat.
511 Likelihood of exposure.
512 Waste characteristics.
5121 Toxicity.
5122 ‘Hazardous waste guantity.
5123 Caleulation of waste :
characteristics faclor categary valve.

-5.1.3 Targets.

5131 Resident individual.
51.3.2 Resident population.
51321 Level I concentrations.
513.22 Level H concentrations.
61323 Calculation of resident
population factor value.
"5.133 Workers. .
5134 Resources.
5135 Terresirial sensitive environments,
5136 Calculation of resident population
targets factor category value.
514 Calculation of resident population
threat score,
5.2 Nearby population threat.
521 Likelihood of exposure.
5211 Atbactivenessfaccessibility.
5.21.2 Areaof contamination.
5213 Likelihood of exposure factor
category value.

-52.2 ‘Wagste characteristics.

5.227 Toxicity.
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5223 - Calculatior of waste
characteristics factor cetegory value.
523 Targets.
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5.2.3.3 Caleniation of nearby populatica
targets factor category value.
524 Calculation of neatby poprlation
. threat score.
5.3 -Calcwlation of soi! exposure pathway
scare.

‘80 Air Migratmn Pathway.

6.1 Likelhood of release.

611 Observed release.

612 Potentialto release.
6121 Gas poieniial to release.
61211 Gascontainment.

. 61212 Gas source  ype.

81213 Gas migration potential
6.1.21.4 Calculation of gas potent, Lal fo
release valye.

6122 Particulate potential to release.
6.1.22.1 Particulate containment,
§1:2.22 Particclate source type.
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factor category value.
6.2 Waste characteristics.
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‘634 Sensitive environments.

6341 Acteal contamination.
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4-26 Toxicity/mobility/persistence factor
values. i

4-27 Dilution weight adjustments_

4-28 . Toxicity/mobility/persistence/
bioaccumulation factor values.

4-29 Ecosystem toxicity /mobility/
persistence factor values,

4-30- Ecosystem toxicity fmobility/
persistence/bisaccumulation factor
wvalues. ‘

- 51 * Soil exposnre pathway scoresheet, )
52 Hazardous waste quantity evaluation .

equations for soil exposure pathway.
5-3 Health-based benchmarks for
" hazardons substances i soils.
54 -Factor values for workers.
5-5 - Terrestrial sensitive environments
rating values.

- 5-8 - Altractiveness/accessibility values.-
- 5=7 . Area of contamination factor values.

exposure factor values.

5-8 Nearby individual factor values,

§-10 ' Distance-weighted population values
for neathy population threat.

6-1 Air migration pathway scoreshest.

6-2 Gas potential to release evaluation.

6-3 Gas containment factor values.

6—4 Source type factor values.

65 Values for vapor pressure and Henry's
constant. -

6-6 . Gas migration potetitial values for a
hazardous substance. - -

6-7 ' Gas migration potential values for th
sSource, . -

6-8 Particulate potential to release
evaluation.

6-9 Particulate containment factor values. .

6-10 Particulate migration potential values. -

8-11 -Gas mobility factor values.

6-12 Particulate mability factor values.

613 Toxicity/mobility factor values.

6-14 Health-based benchmarks for
bazardous subistances in air.

615 Air migration pathway distarce
weights,- .

6-16 Nearest individual factor values. .

6-17 Distance-weighted population values
for patential contaniination factor for air
pathway. :

58 Nearby population likelihood of -

‘618 Wetlands rating values for air

migration pathway.

7-1 HRS factors evaluated differently for
radionuclides. :

7-2 Toxicity factor values for radionuclides.

1.0 Introduction
The Hazard Ranking System (HRS} is the

principal mechanism the U.S. Environmental

Profection Agency [EPA) uses to place sites
on the National Priorities List {NPL}). The HRS
serves s a screening device to evaluate the
potential for releases of uncontrolled ’
hazardous substances to cause human health

* or envirenmental damage. The HRS provides

2 measure of relative rather than absolute
risk_It is designed so that it can be
consistently applied to a wide variety of
sites. R :

1.7 Definitions

Acute toxicity: Measm'e of toxicologicat
responses that result from a single exposure

to a substance or from multiple exposures

within a short period of fime {typically

several days or less). Specific measures of

acute toxicity used within the HRS include

lethal dosese (LDso) and lethal concentration,

{LCso). typically measred within 2 2¢hour to
ur period.

Ambjent Aqueatic Life Advisory
Concentrations (AALACs): EPA"s advisory
concentration iimit for acute or chronic
toxicity to aquatic organisms as established
under section 304{a){1) of the Clean Water
Act, s amended;

Ambjent Water Quality Criteria (AWQC):
EPA’s maximum acute or chronic toxicity
concentrations for protection of aquatic life

- .. and its uses as established under section
.- 304(a}(1} of the Clean Water Act, as

- - - Biocencentration factor (BCF): Measure of

the tendency for a substance to accumulate
in the tissire of an aquatic organism. BCF is
determined by the extent of partitioning of a
substance, at equilibriune, between the tissue
of an aquatic organism and water. As the
ratio of concentration of a substance in the
organism divided by the concentration in
water, higher BCF values reflact a tendency
for substancesto accumulate in the tissue of
aquatic organisms, [unitless].

- Biodegradation: Chemical reaction of a-
substance induced by enzymatic activity of

* microorganisms.

CERCLA: Comprehensive Environmental
Response. Compensation, and Liability Act of
1980, as amended {Pub. L. 96-510, as
amended). e

Chronic toxicity; Measure of taxicological
responses that result from repeated exposure
1% a substance over an extended period of
fime {typically 3 months or longer). Such
responses may persist beyond the exposure

- or-may not appear until much later in time

thae the exposure. HRS measures of chronic
toxicity include Reference Dose {RfD) values.

“ Contract Laboratory Program [CLP):
-Analytical program develaped for CERCLA.
waste site samples to fill the need for legally
defensible analytical results supported by a
high level of quality assurance and
documentation. _

Contract-Requirsd Detection Limit {CRDL).
Term equivalent to contract-required :
quantitation limit, but used primarity for
inorganic substances.

" Contract-Required Quantitation Limit
(CRQL): Substance-specific level that a CLP
labotatory must be able to routinely and
reliably detectin specific sample matrices. It
is not the Jowest detectable level achievable.
but rather the level that a CLP laboratory
should reasonably quantify, The CRQL may
or may not be equal to the quantitation limit
of 2 given substance in a given sample, For
HRS purposes. the term CROL refers to both
the contract-required quantitation lmit and
the contract-required detection lemit.

Curie {Ci)- Measure used to quantify the
amount of radioactivity. One cune equals 37
billion nuclear transformations per second,
and one picocurie {pCi} equals 20~ 2 Ci.

Decay prodyct: Isotope formed by the
radioactive decay of some other isotope. This
newly formed isotope possesses physical and

chemical propetties that are different from
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Detection Limit (DL# Lowest atzount that
“noise™ of an analytical insttument or
method. For HRS muposes, the detection
limit used is the method detection Linit
{MDL) or, for real-time field instroments, the
‘ mﬁmitoﬂheinmmmnasm_e&iu

. Dilution weight: Paraineter in the HRS
s Be poinvehes D o
& point assigned 10 targets as
the Sow or.depth of the relevant Surface
water body increases. funitless].
- - Diztonce weight: Parameter in the HRS air
- migration, ground water migration, and soil
expogure pathways that reduces the point
value assigned to targets as their distance
increases from the site. junitless].
. .~ Distribution coefficient {Ks) Measure of
betoveen Seooge o (a0
N geologic materials r example. soil,
sediment, rock) and water {also called :
Ce parﬁﬁoncbeﬁﬁdml).'l?iedis&hﬁon
- coefficient is used in the HRS in evaluating
s aton, ﬂmw[:.!ﬁ?e
water migration pathway. A
EDyo (10-percent effective dose} Estimated
Gose associated with » 10 percent increase in
' Tesponise over control groups. For HRS

purposes, the response considered is cancer, -

[mﬂlisrmtwdmnpuh'lmmhody
weight per day {mg/kg-day]}. -
Food and Drug in Action
Level (FDAAL}: Under section 406 of the
Federal Food, l:lmgm:d(':lmnem:‘:'f ic Act, as
amended, concentration of a poisanouns or
_ddet;aioms__uhﬂnu’hh;nmleodm
animal feed 34 or abave which FDA wilt take
. ! I

HRS “foctor catsgory™: Set of HRS faciors
{that is, kelikood of release for exposure},
.. waste characteristics, targets;. )

-HRS “migration pethways™: HRS ground
waler, surface water, and eir migration
pathways,

HRS “pathway*: Sel of HRS factor
categories combined to produce a score 10

- measure relative risks posed by a site in ane
of four envitonmental pathways {that is,
ground water, surface water, soil, and air}.

HRS “site score™ Composite of the four
FRS pathway scores. ‘

Henry's law constent: Measure of the

“volatility of a substanee in a difute solation of

streamns, Karat
- associated with karst terrain.

mmnteqﬁlﬂnﬁm.ltislhemﬁénf&e

.vmmmuaﬁedb_vanbuanq.-inthe ’

LCy flethal concentration, 50 percent):
Conomtzaﬁonofamhstanceiuair[twiu!ly
micrograms pet cubic meter (1g/m)] or
water [typically micrograms per liter (pg/1}]
that kills 50 percent of # group of exposed
organisms. The LGy is used in the HRS in

. acute toxicity.

... LD g {lethal dose, S0 percent): Dose of ;r :

subahn;athuﬁl!ssopmnfampof
;gsuedorganim'mel.&.is?sedinlhe
in assessing acate toxicity milligrams

toxicant per kilogram body weight (mgfkei}. -

Meximum Contaminant Levef
Undemﬁnlmoﬂhes«le)rhhng
Water Act, as atnended, the maximum
permiseible concentration of a substance in
water that is delivered 1o any user of 2 public
watersapply. = -~

Moximum Contaminant Level Goal
(MCLG}: Under section 1412 of the Safe
Drinking Water Act, as.amended, a -
noneaforceable concentration for a substance
in drinking water that is protective of adverss
.humanheald:eﬁec!sapd'allqwuanadequale
margin of safety. >

Method Detection Limit {MDI} Lowest

* concentration of analyte that a method can

detect reliably in-either 4 sample-or blank.

Mixed radioactive and other hozardous
substances: Material containing both
radioactive hazardous sub:
ncnradioactive hazardouns substances,
regardless of whether these types of
substances are physically separated,
combirced chemically, or simply mixed
together. S : .

National Ambient Air Quality Standards
{NAAQS): Primary standards for air qeality
established under sections 108 and 109 of the
Cleaqn Air Act, as amended.’

National Emission Standards for
Hazardous Air Pollutants {NESHAFs):
under section 112 of the Cleah Air Act, as
in ambient concentration upits apply in the
HES. . i e j

Octanol-water partition.cocfficient (K fOor
#): Measure of the extent of partitiozing of
schstance between water and octana! at
equilibricm. The K, is determined by the
ratio between the concentration in octang]
divided by the concentration in water at
equilibrium. funitless). - i

Organic carbon partition coefficient Ko}
Measure of the extent of partitioning of a

that absorb solar energy
{indirect photolyxis}.
ﬁﬁaﬂm Particles (alpha, b}ela. mu';:sl
or photons (x- and gamma-rays} emitted

Radicactive ife: Time required for
one-half the atoms in 2 given quantity of a
#pecific radionuclide to vndergo radicactive
decay.

HRadjoactive substonce: Solid, liquid, or gas

containing atoms of & single radionuclide or
" multiple radionvclides.

of those isotopes of

. n M’wm_ ‘vf‘ P‘l P’m’i ,
elements that exhibit radioactive decay and

emit radiation.

- Radionuclidefradioisotope: Isotape of 2n
element exhibiting radioactivity. For HRS
purposes, “radiomclide” and “radiisotope™
are used synonymausty. .

- Raference dose (RfD): Estimate of a daily
exposuye level oflmbsmmnhman_
health effscts are not anticipated. [millisrams
toxicant per kilogram body weight per day
{mg/kg-day)). .

Removal action: Action that removes
hazardous substances from the site for proper
disposal or destruction in a facility permitted
under the Resource Canservation and :
Recovery Act or the Toxic Substances
Conirol Act or by the Nuclear Regulatory
Commission. .

Roentgen (R): Méasure of external
£xposures to ionizing radiation. One roentgen
equals that amount of x-ray or gamma
radiation required to produce ions carrying a
charge of 1 electrostatic unit (esu) in 1 cubic
centimeter of dry air under standard
conditions: One microrcentgen (R equals
R, -

Sample quentitation fimit (SQL): Quantity
of a substance that can be reasonably
quantified given the limits of detection for the
methods of analysis and sample .
characteristics tha: may affect quantitation

ffor example, dilution, concentration}.

Screening concentration: Media-specific
benchmark concentration for a hazardous
‘substance that is esed in the HRS for
comparison with the concentration of that

* hazardous substance in a sample from that

media. The screening concentration fora
specific hazardons substance corrésponds to
its reference dose for inhalatior exposures or
for oral exposures, as appropriate, and, if the

"substatce is 2 human carcinogen with a

weight-of-evidence classification of A. B, or
€, to that concentration that cotresponds to
its 10" “individual lifetime excess cancer risk
far inhalation exposures or for oral
eXposures. as appropriate.
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S;te. Area(s) where 2 hazardous substance
has been depesited, stored, disposed. or
placed, or has otherwise come to be located.
Such areas may include muoltiple sources and.
may include the area between sources.

Siope factor falso referred to as cancer
potency factor): Estimate of the probability of
response {for example, cancer) per unit
intake of a substance vver a lifetime. The
slope factor is typicaily used to-estiimate
upper-bound probability of an individual
developing cancer as a resuit of ‘exposure to a
particular level of a human carcinogen with a
weight-of-evidence classification of A, B, or
C. [(mg/kg-day)™* for non-radioactive
substances and (pC;)~* for radicactive
'substances].

Source: Any area where a hazardous
substance has been deposited, stored,

disposed, or placed. plits those soils that have

become contaminated from migration of a
hazardous substance. Sources do not include
those volumes of air, ground water. surface
water. or surface water sediments that have
become contaminated by migration, except:
in the case of either a gronnd water plame
with no identified source or contaminated
surface water sediments with no identified
source, the plume or cortaminated sediments
may be considered a source.

Target distance Iimit: Maximbm distance
over which targets for the site are evaluated.
The target distance limit varies by HRS
pathway. -

Uranium Mill Tailings Radiation Control
Act {UMTRCA) Standerds: Standards for
radionuclides established under sections 102
104, and 108 of the Uranium Mill Tailings
Radiation Control Act, as amended.

Vapor pressure: Pressure exerted by the
vapor of a substance when it is'in equilibrinm
with its solid or liquid form at a given
temperature. For HRS purposes. use the value
reported at or near 25° C. {atmosphere or
torr].

Volatilization: Physical transfer process
through which a substance undergoes a
change of state from a solid or liquid to a gas.

- Water solubility: Maximum concentration
of a substance in pure water at a given
temperature. For HRS purposes, use the value
‘reported at or near 25° C. [milligrams per liter
(mg/D). :

Weight-of-evidence: EPA classification
system for characterizing the evidence
suppaorting the designation of a substance as
a human carcinogen. EPA weight-of-evidence
- groupings include:

Group A: Human carcmogen— ~sufficient
evidence of carcinogenicity in humans. -
Group Bi: Probable human carcmugem -
Yimited-evidence of carcinogenicity in
humans.
Group B2: Probable human carcinogen— -
sufficient evidence of carcinogenicity in
animals.
Group C: Posstble Imrnan carcinogen—~—

- limited evxdence of carcinogenicity in
animals.

Group D: Not classifiable as to human
carcinogenicity- —applicable when there
is ne animal evidence, or when human or

animal evidence is inadequale.
Group E: Evidence of noncarcmocemcm
- for immans

. determine the overall HRS site score. whxch

20 Evaluations Comman to Multiple - TABLE 2-1.—SAMPLE PATHWAY

Pat}iways SCO'_RESHEH
21 Overview. The HRS site score (8} is
the result of an evaluation of four pathways: Mag. | Value
" » Ground Water Migration (5..). Fartor category vate | siged -
» Surface Water Migration (5,..). :
.- " Soil Exposure (S,). Likeihood of Release
.+ Air Migration [S,). 1, bserved Release 550
The ground water and air migration 2. Potentiaf 1o Releass T see
pathways use single threat evaluations, while 3 Likefihood of Release fhigher of
the surface water migration and soil exposure . "5nes 1200 2 ecmceecnn| 550
pathways use multiple threat evaluations. Waste Characteristics
“Three threats are evalvated for the surface ouicity/Mobiity __
water migration pathway: drinkifig water, s :;@umwﬁg Cuantity______| g)’
" human food chain, and environmental. These. 6. Waste Characteristics.... | 100
ll_xmts are evaluated for two separate Targets
_ migration components——overland/food 7. Nearest individual }
migration and ground water to surface water Fa teved b J oS0
migration. Two threats are evaluated for the 76, Level Moo} 45
soil exposure pathway: resident population ;: Potential m{m; 20
and nearby population. M!eathesnl 1_ mﬂ 7‘1:)“' mmmmmmmmmmmm 50
The HRS is structured to provide a parallel g Papulation
evaluation for each of these pathways and 8a foveli_. I ®
threats. This section focuses on these parallel I S |
evaluations. starting with the calculation of 5c. Potential Contamination o)
the HRS site score and the individual b
pathway scores. 5
211 Calcolation of HRS site score. o}
Scores are first calculated for the individual :g;
pathways as specified in sections 2 through 7
and then are combined for the site using the (ines 1oa+10bj — i {b}
following root-mean-square equation to 11. Targets (es 7d+8d-+9+10c).t ()

Release, Waste Characteristics, arwi Targets, di-
vided by 82.500. Paﬂmayseoresareﬁmﬂedto a -

ranoesfmmnmlm
. manmmohmpo:ms.

- ' = Maximum value apphies to waste characteristics
2 category. The product of fines 4 amd 5 is used in
g S +5 +S,,-+S, Table 2-7 to derive the value for the waste charac.
= — \

tenistics factor category. . -

*There i no limit to-the human popu‘lauon or
sensitive factor values. However, the
pathway scone based solely on sensitive erniron-
ments is fimited to a maximum of 80 points.

* Scaring likelthood of release (or
liketihood of exposute) factor category.
-Scoring observed release (or observed
contamination].
~Scoring. potential to release when there
is no observed release.
* Scoring waste charactenshcs factor
category.
~Evaluating toxicity.
—Combining toxicity with mobility,
persistence, andfor bicaccumulation

212 Calculation of pathway score. Table
2-1.'which is based on the dir migration -
pathway. illustrates the basic parameters
used to calculate a pathway score. As Table
2-1 shows, each pathway (or threat) score is
the product of three “factor categories™;
likelihood of release, waste characteristics.
and targets. (The soil exposure pathway uses
likelihood of exposuze rather than likelihood
of release.} Each of the three factor categorjes
contains a set of factors that are assigned

numerical values and combined as specified {or ecosystem bioaccumulation}
in sections 2 through 7. The factor values are potential. as appropriate to the
rounded to the pearest integer. except where pathway {or threat).

-Evaluating bazardous waste quantity.
. “Combining hazardous waste quantity
with the other waste characteristics

otherwise noted.
213 Common evaluations. Evaiuahons
common to all four HRS pathways include:

¢ Characterizing sources. factors.
‘~Identifying sources {and. for the soil -Detemmmg waste characteristics
" exposure pathway, areas of observed factor category value.

* Scoring targets factor category.
Determining level of conmmmauon for
targets. -
These evaluations are essentially identical
for' the three migration pathways (ground
water. surface water, and air). However. the

. contamination {see section 5.0.1]). -
-ldentifying hazardous substances
associated with each source [or area of
observed cuntammanon]
~ldentifying hazardous substances
available to a pathway.
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evaluations differ in certain respects for the
soil exposure pathway. ] .
Section 7 spe cifies modificatiors that apply
to each pathway when evaleating sites
containing radioactive substances. ‘
Section 2 focuses on evakaations common
at the pathway and threat levels. Note that
for the ground water and surface water
migration pathways, separate scares are
calculated for each Squfer {see aection 3.0}

" and each h::tznhed {see st;:imu.u.a and
4.2.1.5) when determining pathway scores
for a site. Although the evalyations in section
2 do not vary when different squifers or
walersheds are scored at a site, the specific
factr ¢ values [for example, observed release,

. m ~ .
. Soutce dimensions and hazardous waste quanity.
Hmrﬂnusmmy'_.__ -
Hazardous wastestream quardity: -
Volume:
Arear
Asea of ohserred contamination: _____
B. Hezardous substances assadiated with the sourve.

hazardous waste quantity, toxicity/mobility)
that result from the = evaluations can vary
by aquifer and by v-atershed at the site. This
can oceur through differences both inthe -
specific sources and targets eligible to be
evaluated for each aquifer and watershed
and in whether-observed relezses can be
established for each aquifier mﬁe watashed.d
Such differences in scoring at the aquifer and -
watershed level are addressed in sections 3
and 4, not'section 2. . o

22 Characterize sources, Source
characterization includes identification of the
following: -

* Sonrces fand areas of observed
contamination) at the site.

-

+ Hazardous substances associated with
these sources [or areas of observed
contamination).

* Pathways potentially threatened by
thiese hazardous substances,

Table 2-2 presents a sample worksheet for
source characterization.

221 Identify sources. For the three
migration pathways, identify the sources at
the site that contain hazardous substances.
Ydentify the migration pathway(s) to which
each source applies. For the soil exposure
pathway, identify areas of observed
contamination at the site (see section 5.01).

TABLE 2-2.--SAMPLE SOURCE CHARACTERIZATION WORKSHEET

Available 10 pathway

mm

Suriace water (SW)

- Ground water
ocw;

GW to SW Neathy

2.22  [Identify hazardous substances
essgciated with « source. For each of the
three migration pathways. consider those
hazardows substances documented in a

" source {for example, by sampling, labels,
manifests, oral or written statements] to be
-associated with that source when evaluating
each pathway. In some instances, a
kazardons substance can be documented as
being present at a site (for example, by
. labels, manifests, oral or written statements],
. butthe specific sourcefs) contlaining that
hazardous substance caonot be documented.
For the three migrition pathways, in those
insiances when the specific sonrce{s) cannot
be documented for a hazardous substance,
consider the hazardous substance to be
present-in each source at the site, except
sources for which definitive information
-indicates that the hazardous substance was
not or couid not be present. -
Foran area of gbserved contamination in
the soil expaosire pithway, consider only
those hazardous substances that meet the
criteria for observed contamination for that
area [see section 5.0.1) to be assodiated with
that area when evaluating the pathway, -
- 223 Identify hezerdous substonces
avaiicble to o pathwey. In evaluating each

migsation pathway, consider the following

hazardous substances available to migrate

from the sources at the site to the pathway:
* Ground water migration.

-Hazardous substances that meet the
criteria for an observed release (see
section 2.3} to ground water.

~All hazardous substances associated
with a source with a ground water
containment factor value greater than
O {see section 3.1.2.1). :

* Surface watet migration—overland{fluod
component.

. ~Hazardous substances that meet the
eriteria for an ohserved release ta
surface water in the watershed being
evaleated.

. ~All hazardous substances associated
with a source with a surface water

* containment factor value greater than

" 0 for the watershed (see sections
4121211 and 41.21221).
* Surface water migration—ground water
ta surface water component.
.. ~Hazardous substances that meel the
criteria for an observed release to
ground water.

-All bazardoys substances associated-
with 2 source with a ground water
containment factor value greater than
Ofsee sections 42212 and 31.21).

* Air migration. ) ‘

- —Hazardous substances that meet the 7

ctiteria for an observed release ta the
atimosphere, -

-Afl gaseous hazardous substances
assacizted with 2 source with a gas
containment factor velue greater than
0{see section §.1.2.1.1}.

-All particulate hazardous substances
associated with a source with a
particulate containment factor value
greater than 0 (see section 6.1.2.21).

* For each migration pathway, in those
instances when tke specific source{s)
containing the hazardous substance casnot
be documented, consider that hazardous
substance to be available to migrate ta the
pathway when it can be associated (see

- section 2.2.2} with at least one source having

2 containment factor value greater than 0 for
that pathway.

In evaluating the soil exposure pathway.
consider the following hazardous substances
available to the pathway-
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* » Boil exposure—resident population
threat, : .
-AH hazardous sustances that meet the
criteria for observed contamination at
the site (see section 5.0.1).
= Soil exposuwrs—nearby population threat.
~All hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/
. acoessibility factor value greater than
0 (see section 5.2.1.1}.

‘23 Likelihood of relegse. Likelihood of
release is a measure of the likelithood that a
‘waste has been or will be released to the
environment. The likelihood of release factor
category is assigned the maximum value of
‘550 for 4 migration pathway whenever the

- criteria for an observed release are met for
that pathiway. If the criteria for an observed

- release are met, do not evaluate potential to
release for that pathway. When the criteria
for an ’ se are not met, evaluate

- potential to release for that pathway, with &
maximum value of 500. The evahsation of
potential to release vaties by migration
pathway {see sections 3, 4 and 6).

Establish an obsetved release either by
direct observation of the release 6f a
hazardous substance into the media being
evaluated {for example. surface water} or by

* . chemical analysis of samples appropriate to
the pathway being evaluated (see sections 3,
4..and 6). The minimuin stindard to establish
an cbsesved release by chemical analysis is
analyfical evidence of 2 hazardous substance
;"n the mgdia'signiﬁc:rﬁly above the i

. background level, Further, some portion of -
the release must be attributable to the site.
Use the criteria in Table 2-3.as the standarc.
for determining analytical significance. {The
criteria in Table 2-3 are also used in
‘establishing cbserved contamination For the
soil exposure pathway, see section 50.1.}
Separate criteria epply to radionuclides (see
section 7.1.1).

TABLE 2-3.-—OBSERVED RELEASE:
CRITERIA FOR CHEMICAL ANALYSIS

An observed release is established as follows:
* i the background concentration is not detected

releasa is established when the sample meas-
urement equals of exceeds the sample quantita-
- . tion fimits 7
. = if the background concentration
ceeds the detection imit, an observed release is
established when the sample measurement is 3
limes or imore above the hackground concentra-
- fion
- 41t the sampla quantitation rrit (SOL) cannot be
established, determined if there i an observed
release as tofiows: - :

ion equals or ex- -
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—H the Sample analysis was performed under the
EPA Contract Laboratory Program, use the EPA
z;g_mm it (CROL) in phace of

—If the samola analysis is rot performed under the

EFAGaﬁactLabumyﬁwr. the detection
it (DL) in place of the SOL -~ 0

24 Wasle characteristics. The waste

- characteristics factor category includes the
following factors: hazardous waste quantity,

" toxicity, and as appropriate to the pathway
or threat being evaluated, mobility,
persistence, and/or bioaccumulation for
ecosystem hioaccumulation) potential.

241 Selection of substance poteatially
DPosing greatest hazard. For all pathways fand
threats), select the;amdom snbatanefzr

. potentially posing the greatest hazard for the'

.pathway {or threat} and use that substance in
evaluating the waste characteristics category
of the pathway (or threat). For the threa . )
migration pathways {and threats}, base the
selection: of this hazardous substance on the
toxicity factor value for the substance,
combined with its mobility, persistence, and/
or bivaccemulation {or ecosystem
bioaccumulation) potential factor values, as.
applicable to the migration pathway (or
threat). For the soil exposure pathway, base
the selection on the toxicity factor alone.

Evaluation of the toxicity factor is specified
in section 24.1.1, Use and evzluation of the
mobility. persistence, and/or
bicaccumalation {or ecosystem
biocaccumulation) pofential factors vary by
pathway (or threat] and are specified under _
the appropriate pathway {or threat) section.

" Section 24.1.2 identifies the specific.factors

. that aré combined with toxicity in evalyating
“each pathway {or threat).
24311 Toxicity factor. Evaluate toxicity
for those £ ces at the site
that are available to the pathway being

scoted. For all pathways and threats, except

the surface water environmental threat,
evaluate human toxicity as specified below.
For the surface water eavironmental threat,
-evaloate ecosystem toxicity as specified in
section 414211 (-

Establich buman toxicity factor values

on quantitative doseresponse

parameters for the following three-types of

 toxicity:

* Cancer——Use slope factors (also referred
to as cancer potency factors) combined with
weight-of-evidence ratings for -
carcinogenicity. If a slope factoris not
available for a substance, use its EDyo value

* to estimate a slape factor as follaws:

1

Slope factor = ———
. 6 (EDo)

Lo~

* Noncancer toxicological responses of

chronic exposure-—use reference dose {RID) .

values.

* Noncancer toxicelogical responses of l
acute exposure--use acute toxicity 1
parameters, such as the LDso. H

Assign human toxicity factor values to a
hazardous substance using Table 2-4, as
follows:

» [f RED ard slope factor values are both
available for the hazardous substance, assign
the substance a value from Table 2-4 for
each. Select the higher of the two values
assigned and use it-as the overall toxicity
factor value for the hazardous substance.

¢ If either an RED or slope Factor value is
available, but not both. assign the hazardous
substance an overall toxicity factor value
Erom Table 2-4 based solely on the available
value (RED or slope factor).

* = U neither an RfD nor slope factor value is
available, assign the hazardous substance an
overall taxicity factor value from Table 2-4
based solely on acute toxicity. That is,
consider acute-toxicity in Table 24 only
when both RED and slope factor vaines are
not available.

* ¥ neither an RAA, nor slope factor. nor
acute toxicity value is available, assign the

" hazardous substance an pverall toxicity

factor value of 0 and use other hazardous

-substances for which inforrsaticn is available

in evaluating the pathway.
TABLE 2-4.—Toxicrry FACTOR
‘EVALUATION
Chronic Toxicity (Human)
Reference dosa (R1D) (mo/kgday) | ASSined
RD < 0.0005 10,000
00005 ¢ RID < 0005 .| 1,000
- 0005 < AD < 0.05 e e | 100
005 < AM < 0.5 . 10
05 ¢ RD 1
A notavaitable ... . . _ e 0
Carcinogenicity (Human)
Weigm-of-ewdeme-fsgpe tactor (mg/ i
‘ value
A B C
65 <SP [5 ¢ SF 50 < SF 10,000
005 ¢ SF {05.c SF 5 <SF g 1,000
<05 <5 50
SF <005 1005 < SF {05 < SF | 100
< 05 - <5 H
——— |SF <005 ISF<c05 | 10
Slope Slope Slope ]
factor not | ~ factor not factor G0t
available, avattable, avattahle.

A B, and G refer to weight-of-evidence catego-
‘tategory ihadequate evidence of carcinogen-
wﬁy)u'E(euiﬁenoeoflackofcardnoge«ﬁcﬂy)a
value of 0 for 3 icity.

®SF = Stope factor.
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TABLE 2-4 —ToxictTY FACTOR EVALLATION—CONCLUDED

Acute Toxicity (Human)

Orat LD mgfig) Dexmial Lbhe (mgfkg) Dust or mist .G (gl G25 o vapor L (ppm) Aesned
Wacb  linecz . LG <02 . Lo < 20 1,000
S £ Dy <50 | 2 £ LD < 20 02 sl €2 120 2 L0 < 200 —— 100
50 <UDy <500 _ 120« L < 200 |25 lCu 20 1200 <G 200 ] 10
500 ¢ 10w 20 < LD 20 < LG 2000 <LCa 1
LDse 01 22280 o] Uha it avalable .} 10 0t avADIE et L g msiamie 1 o

1 a toicity factor value of 0.3 assigned to
aﬂhamdousnbshnmaw{tihhh_bl

usable toxicity data for multiple exgosure
routes (for mpd:i';l]m tion and and
ingestionj, consider all exposure routes 21
use the highest assigned vahie. rezardless of
expasure route, as the toxicity Factar valne.

For HRS purposes, assign both asbestas
2nd lead fand its compounds] s humen
toxicity factor value 0f 10,000,

Separate criteria apply for assigning factor
values for hymen toxicity and ecesystem
toxicity for radionoclides {see sections 7.2.1
and 7.2.2}. :

2412 Hazordpus substance sefection.
For each pusgruia evalzated for
-2 migration pathway {or t), combine the
human toxicity Ezctor value o ecosystem
toxicity factor value} for the hazardons
substaace with a mobility, persistence, aud/
‘or bicaccumulation {or tem - .
bicaccumulation) potential factor value =5 -
follows: : -

* Ground water migratior.

—Determine a combined Siman toxicityf
mobility factor value for the hazardons
substance (see section 3.2.1).

* Surface water migration-overand/fload
migration component.

~Datermine a combined human toxicity/

- persistence factor value for the
hazardous substance for the drinking
water threat (see section 41.2.2.1).

~Determine a combined human toxicity
persistence/bioaccumulation factor
value for the bazardoas substance for
the human food chain threat (see
section 41.3.2.1).

~Determine a combired ecosysism
toxicity/persistence/bioaccumulation
factor value for the hazardous
substance for the environmental threat
{see section 4£14.21). :

* Surface water migration-groand water to
surface water migration component.

- ~Determine a combined human toxicity{

mobility/persistence Factor value for

- the hazardous substance for the
.drinking water threat fsee section
42223}

—Determine & combined human 10xicity/

. mobility/persistence/bicaccumnliation
factor value for the hazardoys
subsiance for the humae food chaip

~threat {see section 4.23.2.1),

' -Delermmf a ﬁb;ned ecosystfm
. toxicity/mobility fpersistence.

- bicactemeletion fzctor value for the
hazardous substance for the
envitoamentsl threat [see section
42421) ' ;

*» Air migration .
~Determine & combined buman toxicity

mobility factor value for the hazardons .

.. - substance {see section 8.21). :

Determine each combined factor value for
. 2 hazardons substance by muitiplying the

individual factor values appropziate fo the
pathway {or threat). For eech migration
pathway {or threat) being evaluated, select
the us substance with the highest

combined factor value and use that substance

in evaluating the waste characleristics factor
caizgory of the pathway (or threat).

For the soil exposure pathway, select the
hazardons substance with the highest human
toxicity fastor value from among the

substances that meet the criteria for observed

contamination for the threst evaluated and’
use that substance in evaluating the waste -
characteristics factor category. ’

242 Horardous waste quantity. Evalnate
the hazardous waste quantity factor by Frst
assigning each sonrce (or area of obhserved
contamination} a sonrce hazardous waste
guantity valve as specified belaw. Sum these
valies to obtain the hazardoos waste
guantity factor value for the pathway being
evaluated,

In evaiuating the hazardeus waste quantity
{actor for the three migration pathways,
aflocate hazardous substances and
hazardous wastestreams to specific sources
in the manner specified in section 22.2,
except: consider. substances and
bazardous wastestreams that cannot be

- allocated to any specific source to constitute

& separate “unallocated sowrce™ for porposes
of evalyating only this factor for the three
migration pathways. Do not. however,

" inciude a hazardous substance or hazardous

wastestream in the unallocated source for a
riigration pathway if there is definitive -
information indicating that the substapce or
wastestream could only have been placed in
sowrzes with  containment fzctor value of 0,
for that migration pathway.

In evatuating the hazardous waste quantity
facicr for the soil exposure pathway, allocate
to each area of observed contemination only
those hazardots substances that meet the
criteria for observed contamination for that
area of abserved contamination and only
those hazardous wastestreams that contain
hazardous substances that meet the criteria
for observed contamination for that area of

observed contamination. Do not consider

other hazardous substances or hazardous
wastestreams at the site in evaluating this
factor for the soil exposure pathway.
-2.421 Source hezardous waste quantity.

For each of the three migration pathways,
assign & source hazardous waste quantity
value % each source fincluding the
unallocated source) having a containment

- - factor value greater than 0 for the pathway

being evaluated Consider the imallocated
source to have a contatrment factor value
greater than 0 for each migraiion pathway.

For the soil exposure pathway, assign 2
source hazardous waste grartity value to
each grea of observed sontarnation, as
applicable to the threat being evalnated.

For all pathways, evaluate source
hazazdous waste quantity using the foliowing
four measures in the following herarchy:

* Hazardous constitvent guantity.

+ Hazardous wastestream quantity.

* Vohume.

= Area.

Foz the uraflocated source. use only the
first two measures. .

Separate criteria epply for assigaing a
source hazardous wasl:e quantity value for
radionuclides (see section 7.2.5).

24.211 Hazardous constituent guantity.
Evaluate hazardous constituent quantity for -
the sorce (or area of ohserved
contamination) based solely on the mass of
CERCLA hazardous substances (as defired in
CERCLA section 101(14), as amended)
atlocated to the source (or atex of obsatved
contamination), except: - '

* For a bazardous waste Hsted purswent to
section 3001 of the Solid Waste Disposal Act.
as amended by-the Resource Conservation
and Recovery Act of 1976 (RCRAJ, 42 U.5.C.
6901 et seq., determine its mass for the
evaluation of this measure es follows:

-~ the hazardous waste is Histed solely
. for Hazard Code T {toxic waste),
inclide only the mass of constilueats
in the hazardous waste that are
CERCLA hazardous substances and
" not the mass of the entire hazardous
waste,
~If the hazardous waste is listed for any
other Hazard Code (inchuding T plus
any other Hazard Code), include the
mass of the entire hazardous waste.

* For a RCRA hazardous waste that
exhibits the characteristics identified usde-
section 3001 of RCRA. as amended,
determine its mass for the evaiuation of s

. measure as fcliows:
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~If the hazardous waste exhibits only the
‘characteristic of toxicity (or only the
characteristic of EP toxicity). include
anly the mass of constituents in the
hazardous waste that are CERCLA

mass of the entite hazardous waste.
-If the hazardous waste exhibits any

* ‘other characteristic identified under

- section 3001 (including any other
" characteristic ping the characteristic of

" toxicity for the characteristic of EP
~toxicity]), include the mass of the
~ .entire hazardous waste.

Based on this mass, designated 25'C, assign
.. avalue for hazardous constituent quantity as
follows: -

* For the migration pathways, assign the
source a value for hazardous constituent
quantityusing the Tier A eqaation of Table
2~9.-

* For the soil exposure pathway, assign the
area of observed contamination a value using
* the Tier A equation of Table 5-2 {section

5122, : . _

. - I the hazardous constituent quantity for

the source or area of observed .

contamination) is adequately determined
(that is, the total mass of all CERCLA.
hazardous substances in the source and
releases from the source [or in the ares of

- observed contamination) is known oris
estimated with reasonable confidence), do
not evaluate the other three measures
discussed below. Instead assign these other

measares a value of 0 for the source {or

' ‘area of observed contamination) and proceed

o seclion 24215, :
If the hazardous constituent quantity is not

- ‘adequately determined, assign the source for

area of observed cuntamination) a vaiue for
hazardous constituent quantity based on the
‘available data and proceed to section
242712

 TABLE 2-5.~HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS

f Sopn
- Tier Measure Units 1~ 9.
) valyg *
A {Hazardous - b c
B* .| Harardous -] WI5,000
‘wastestream
Queantity (W} _
. b foluma (V) '
} Landfll....._ .. | a3 Y2500
Surface - yd* | vr2s
impoundment
S:niaee yd* v/2s5
(buried/backfilled)
Drums ¢ ] gallon | V/500
Tanks and yd? vras
containers cther .
Contaminated soil....} yd* V/2,500
Pite o] yad vras
Other____.. "1 yg2 vr2s
D= Area (A). . o .
Landfil.... ... f2 AS3.400
Surface - k= A/13

“thatis, total mass of all

TABLE 2-5.~—HAZARDOUS WASTE QuAN-

TITY EVALUATION EQuaTions—Conciuded

Tier Measure Units bl
value
Surface [ A/13
({buried/ .
Landtreatment.. | #z | As2r
= Piad, R A3
Contaminated soi fz AS34,000

<K actual volume of drums is unavailable, assume
1 drum=50 gakons. .
“Use land surface area under pile, not surface

area of pila. .
o1bs 2 lqailon

24212 Hazcrdous wastestream
quontity. Bvaluate hazardous wastestream - -
quantity for the source {or area of obhserved
contamination) based on the mass of )

wastestiearus plus the mass of any
additional CERCLA pollytants and
contamipants {as defined in CERCLA section
10133}, as amended) that are allocated to the
source for area of observed contamination).
For a wastestream that consists solely of a
hazardous waste fisted pursuant to section
3001 of RCRA. as amended or that consists
solely of a RCRA hazardous waste that
exhibity the characteristics identified under
section 3001 of RCRA, as amended, include
the mass of that enfire hazardous waste in
the evaluation of this measure,

Based on this mass. desigrated as W,
assign a value for hazardons wastestrean;
quantity as.foflows: )

* For'the migration pathways, assign the
source a value for hazardous wastestream
quantity using the Tier B equation of Table
2.5, .

* For the soil exposure pathway, assign the
atez of observed contamination a value usi

-the Tier B equation of Table 5-2 {section

5.122).

Do not evaiuate the volume and area
measures described below if the source is the
unallocated source or if the following

- condition applies:

_ * The bazardous wastestreamn quantity for
the source [or area of observed
contamination} is adequately determined—
hazardous

wastestreams and CERCLA, poliutants and
contaminants for the source end releases
from the source {or for the area of observed
contamination) is known or is estimated with
reasonable confidetice,

if the source is the unallocated source or if

. this condition applies, assign the volume 2nd

-area measures a valve of 0 for the source for
area of observed contamination) and proceed
to section 2.4.2:1.5. Otherwise. assign the
source {or area of observed contamination} a
“value for hazardous wastestream quantity

“based on the available data and proceed to
© -section 24213,

24213 Volume. Evaluate the volume
measure using the volume of the source {or
the volume of the area of observed

contaminztion). For the soil exposure
pathway, restrict the use of the volume
measure to those areas of observed
contamination specified in section 5.1.22.

- Based on the volume, designated as V,
assign a value to the volume measure as
follows: C

* For the migration pathways, assign the
soutce a value for volume using the
appropriate Tier C equation of Table 2-5.

* For the soil exposure pathway, assign the
area of observed contamination a value for
volume using the appropriate Tier C equation

‘of Table 5-2 {section 5.1.2.2).

I the volume of the source {or volume of
the area of observed contamination, if

nocessary: 1 . applicable) can be determined. do not
evalua

te the area measure. Instead, assign
theammgamamlueofﬂandpmceedto
section 24.2.1.5. If the volume cannot be
determined {or is not applicable for the soil
exposure pathway), assign the source {or
area of observed contamination) a value of 0
for the volume measyre and proceed to
section 2.4.214.

- 24214 Area. Evaluate the area measure
using the area of the-source {or the area of
the arez of observed centamination}. Based
on this area, desighated as A, assign a valae
to the area maasure as follows:

* For the migration pathways, assign the
source g value for area using the appropriate
Tier D equation of Table 2-5. ’

+ For the soil exposare pathway, assign the
area of ohserved contamination a value for

.area using the appropriate Tier D equatior of

Table 5-2 {section 5.1.2.2).
24218 Calenlation of source hazardons

- wasle quantity value, Select the highest of

the values assigned to the source {or area of
observed contamination) for the hazardous
constituent quantity, hazardous wastestreamn
quantity, volume, and area measnres. Assign
this value as the source hazardous waste
quantity value, Do not round to the nearest
integer.

2422 -Celeulation of bazardous waste
quantity factor value. Sum the source
hazardous waste quantity valnes assigned to
all sources (including the unallocated source)

- or areas of observed contamination for the

pathway being evalnated and round this sum

" ‘to the-nearest integer, except: if the sum is

greater than 0, but less than 1, round it to 1.

" Based on this value, select a hazardous waste

quantity factor value for the pathway from
Table2-5. -

. TABLE 2-6.—HAZARDOUS WASTE

QuanTITY FACTOR VALUES
Hazardous waste quantity value . ua'me
) S o
1o 00 t*
Greater than 10000 10000 ___ 1 100
Greater than 10,000 t 1,000,000....__| 10,000
‘Greatar than 1000000 .| 1.000.000

-lfmehamﬁowmqmnﬁty-valueisgrea:er
mann.'bmlemﬂ'lanl.rumitmlasspedﬁedin

text
mmuay.ifhazamwsoonsﬁmentquanﬁ-

* For the pat
ty is not adequately determined, assign 2 value as

" “specified in the text; do not assign the vaue of 1.
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- Fora s!iaxa:ion_paghway. if the hazardous )

Temaining after a removal action),

. assign the value from Table 2-6 as the

haza waste quantity factor value for the
pathway. If the hazardous constituent -

quantity is not adequalely determined for one
.0F more sources (of bne or more portions of
sources or releases remaining after a removal
. action} assign a factor value as follows:

+ H any target for that migration pathway
is subject 10 Level 1 or Level B concentrations
{see section 2.5), assign either the value from
. Table 2-6 or a value of 100, whicheveris
greater, as the hazardous waste qrantity
factor valee for that 3 o

. Hmof&emfmﬁntpaﬂxwayis
_subject to Levei L or Level H concentratioas,
- assign a factor valne as follows:

~If there has been o remaval action.

assign either the value from Table 2-8
or e value of 10, whichever is greater,
- as the hazardous waste quantity factor
value for that pathway., .
I there has been a réemoval action:
—-Determine values from Table 2-6
with and without consideration of
~—-1 the value that woeld be aasigned
from Table 2-8 without -
cunsidigﬁouoﬂhermvalacﬁon
would be 100 or greater, assign
eifber the value from Table 2-8
.with consideration of the removal
. action or a valee of 100, whichever
. is greater. ag the hazardous waste
quantity factor valee for the

. pathway. -
—If the value that would be assigned
from Table 2-6 withoat
. consideration of the removal action
wanld be less than 100, 2esign a
value of 10 as the hazardous waste
quantity factor valee for the
‘ pathway.’
" Far the soil exposure pathway, if the .
1azardous constituent quantity is adeqeately
determined for all areas of ohserved
contamination, assign the valus frorh Tahle
. 2-6as the hazardous waste guantity factor
* value. If the hazapdous conslituent quantity is
. not adequately determined for one or more
areas of observed contamination, assign
either the value from Table 2-6 or 2 value of
i, whichever is greater, as the hazardous
waste quantity factor value,

243 Waste characteristics factor
cotegory velue, Determine the waste
characteristics factor category value as
specified in section 2.4.3.1 for all pathways
and threats, except the surface water-human
food chain threat and the surface water-
enviconmental threat. Determine the waste
characteristics factar zategory value for these
latter twe threats as specified in section
2432, : ’

243.% Foctor category vefee. For the

- pathway (or threat) being evaluated, multiply
the toxicily or fombined factor value, as
appropriate, from section 241.2 and the

- hazardous waste quantity faztor value from
sectionr 2.4.2.2. suhjact to 2 maximym product
©f 1 X14% Based on this waste characteristics
product assign 2 waste charactetistics factor

l:a‘egx'y. value to the pathway for threat)
frc:m Table 2-7.

TABLE 2-7.—WASTE CHARACTERISTICS

Facron CATEGORY VALUES
0 0
Grester than O 0 less than 10 1
10 10 less than 1102 2
1X102 10 Y35 than 15103 3
1X 107 10 leys than 1510 6
1X 104 o less dhan 1< 10°. 10
Xt oesstan ix10s_ | ;]

- 1X10% W loss than 1107, 32
1X107 & loxs then 1 10% 55 -
1310 to less than 13 10%. 190 -
110 10 lads than 11919 | 180
IXWP olesstwnixie | 32
IXWQUtolessthantxt0. | sg
1x1012 : 1,000

2432 Feetor category value, considering
bisaccumulation poteatial. Fox the surface
.water-human food chain threat and the
‘suriace water-environmental threat, multiply
the toxicity or combined factor value, as
appropriate, from section 2.4.1.2 and the
us waste quantity factor value from

" section 24.2.2, gubject to:

* A maximum product of 1102, and
- * A maximum product exclusive of the
bicaccumnlation (or ecosystem - .
hicaccumulation) potential factor of 1102,
Based on the total waste characteristics
product, assign 2 waste characteristics factor
category value to these threats from Table

A .

25 Torgets.
- The types of taigets evaluated include the
following .

* Individual (factor name varies by
pathway and threat).

* Human popuiation.

* Resources {these vary by pathway and
threat}).

* Sensitive environments (included for alf
pathways except ground water migration}.

The factor values that may be assigned to
each type of target have the same range for
each pathway for which that type of targetis
evaluated. The factor value for most types of
targets depends on whether the target is
subject to actual or potential contamination
for the pathway and whether the ectual
contarination is Level I or Levei I

¢ Actual coptamination: Target is
assotiated either with a sampling location
that meets the criteria for an ohserved
release for observed contamination) for the
pathway or with an observed release hased
on direct observation for the pathway
{additiona! criteria apply for establisiing
actual contamination for the human food

chain threat in the swiface water migzation

pathway, see sections 4133 and 4.23.3}.
sections 3 through 6 specify how 1o determine
the targets associated with a sampling
Iocation or with an observed release based
on direct observation. Determine whether the
uctyal contamination is Level [ or Level ff as
follows:
=Level I
7w ~Media-specific concentratioas for the
target meet the critesia for an

observed release (or observed
contamination) for the pathway and
are at or above medis-specific
values These .

benchinark values (see section
2.5.2} include both screening

‘concentrations and concentrations

. specified in regulatory limits (szch
&< Maxt ; y

Level
{MCL) values), or
~—For the human food chain threat in
" the surface water migration
pathway, concentrations in tissue
- samples from aquatic human foad
" chain organisms are at or above
benchmark values. Such t
“ samples may be used in addition 1o
i ilic concentrations only
~ as specified in sections 4.1.3.3 and
4233
~Level Ik
~-Media-specific concentrations for the
target meet the criteria for an
observed release (or obsetved
- contamination) for the pathway, but
are iess than media-specific
If none of the
hazardous substances eligible to be
evaluated for the sampling location
has an epplicable benchmari,
assiga Level Il to the acteal
contamination st the sampling
Jocation, or
~—For observed releases based on
direct observation, assign Level K
1o targets as specified in sections 3,
4. and 6, or
——For the human food chain threat in
the surface water migration
pathway, concentrations in tissue
samples from aguatic human food
chain organisms, when applicable,
are below benchmark values.

-If a target is subject to both Level I and
Level I concentrations for a pathway
(or threat), evaluate the target using
Levet I concentrations for that
pathway {or threat).

* Potential contamination: Target is
subject to a potential release (that is. target is
not associzted with actual contamination for
that pathway or threat).

Assign a factor value for individeal risk 25
follows {select the highest value that applies
to the pathway or threat): -

*+ 30 points if any individual is exposed to
Level ! concentrations.

* 45 points if any individual is expoced to
Level Il concentrations. -

* Maximum of 20 peints if any individuat
is subject to potential contamination. The
value assigned is 29 multiplied by the
distance or dilution weight appropriate to the
pathmeay. :

Assign factor values for population and
sensitive environmerts as follows:

* Sum Levei | targe!s and multiply by 10.
iLevel Lis not used for sensitive
envirorments in the soil exposare and sir
migration pathways.)

* Sum Level Il targets. :

+ Multiply potential targets by distance or
dilution weights appropriate to the pathwex,
sur, and divide by 10. Distance or dilution
weighting accounts for diminishing exposure
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- with increasing distance or dilution within: * Screening concéntration for cancer For those hazardous substances for which
the different pathways. ’ cotresponding to that concentration that an RfD is available, calculate an index | for

* Sum the values fo the three levels.

In addition. resource value points are
assigned within all pathways for welfare-
related impacts (for example, impacts to
agricultural lend), but do not depend on
whether there is actual or potential
contamination.

253 Determination of level of actual
contamination at a sampling location.

. Determine whether Level I concentrations or
Level If concentrations apply at a sampling -
location (and thus to the assocated targets)
as follows: ‘

* Select the benchmarks applicable to the
pathway (or threat) being evaluated.

* Compare the concentrations of
hazardous ssbstances in tite sampie for
comparable samples] to their benchmark
concentrations for the pathway (or threat}, as
specified in section 2.5.2.

* Determine which level applies based on
this comparison. -

* K none of the hazardous substances-
eligible to be evaluated for the sampling
location has an applicable benchmark, assign
Level I to the actual contamination at that
sampling location for the pathway {or threat).

In making the comparison, consider only
these samples, and only those barardous
substances in the sample, that meet the
criteria for an observed release (or observed
contanination] for the pathway, except:
tissue samples from aquatic human food
chain organisms may also be used-as
specified in sections 4.1.3.3 and 4.2.3.3 of the
surface water-human food chain threat. Kany
bazardous substance is present in more than
one comparable sample for the sampling
location, use the highest concentration of that

substance from any of the
comparable samples in making the
comparisons.

Treat sets of samples that are not
comparable separately and make a separate
comparison for each such set.

252 Comparisorn to benchmarks. Use the
following media-specific benchmarks for
making the comparisons for the indicated
pathway (or threat): -

* Maximum Contaminant Lavel Goals
(MCLGs}-ground water migration pathway
and drinking water threat in surface water
migration pathway. Use only MCLG values
greaterthang. ‘ )

. * Maximum Contaminant Lavels (MCLs}—
ground water migration pathway and )
drinking water threat in surface water
mgation pathway.,

* Food and Drug Administration Action
Level (FDAAL) for fish or shellfish—human
food chain threat in surface water migration
pathway. ’

* EPA Ambient Water Quality Criteria
(AWQC]) for protection of aquatic life~—
environmental threat in surface water
migration pathway.

* EPA Ambient Aquatic Life Advisory
Concentrations {AALACenvironmental
threat in sutface water migration pathway.

» National Ambient Air Quality Standards
(NAAQS}—air migration pathway.

+ National Emission Standards for
Hazardous Air Pollutants {NESHAPs}—air
migration pathway. Use only those NESHAPs
promulgated in ambient concentration units.
5051999 0058(03)(13-DEC-90-11:23:26)

corresponds to the 10~%ir dividual cancer risk

for inhalation exposures (air migration
pathway) or for oral exposures {ground water
niigration pathway: drinking water and
human food chain threats in surface water
migration pathway: and soil exposure
pathway). .

* Screening concentration for noncancer
toxicological responses corresponding to the
RID for inhalation exposures (air migration
pathway]) or for oral exposures (ground water
migration pathway; drinking water and
human food chain threats in surface water
migration pathway; and soil exposure
pathway].

Select the benchmark(s) applicable to the:
pathway (or threat} heing evalpated as
specified in sections 3 through 8. Compare the
concentration of each kazardous substance
from the sampling location to its benchmark
concentrationfs) for that pathway (or threat).
Use only those samples end only those
hazardous substances in the sample that
meet the criteria for an observed release {or
observed contamination) for the pathway,
except tissue samples from aquatic human
food chain organisms may be used as
specified in sections 4.1.3.3 and 4.2.3.3. If the
concentretion of any applicable bazardous
substance from any sample equals or exceeds
its benchmark concentration. consider the
sampling location to be subject to Level I
concentrations for that pathway {or threat). if
more than one benchmark applies to the
hazardous substance, essign Level § if the
concentration of the hazardous substance
equals or exceeds the lowest applicable
benchmark concentration.

¥ no hazardous substance individually
equals or exceeds its bemchmark
concentration, but more than one hazardous
substance either meets the criteria for an
chserved release for observed
contamination] for the samplé [or comparable
samples) or is eligible to be evaluated for a
tissue sample {see sections 4.1.3.3 and 4.23.3),
calcufate the indices 1 and | specified below
based on these hazardous substances, .

For those hazardous substances that are
carcinogens [that is, those having a
carcinogen weight-of-evidence classification
of A, B, or C), calculate an index 1 for the

sample location as follows:
i C,
| E p—
SC,
i=1

where:

C,=Concentration of hazardous substance
in sample {or highest concentration of
hazardous substance i from smong
comparable samples).

SC;=Screening concentration for cancer .
corresponding to that concentration that
corresponds to its 10" *individual cancer
risk for applicable expaosure (inhalation
or oral} for hazardous substance i.

n=Number of applicable hazardous
substances in sample for comparable
samples) that are carcinogens and for
which an $C, is available.

the sampie location as follows:
» G
J« 32
‘E CR,
=1
where:

Ci=Concentration of hazardons substance j
in sample {or highest concentration of
hazardous substance j from among
comparable samples).

CR,=Screening concentration for noncancer
toxicological responses corresponding to
RED for applicable exposure {inhalation
or orat) for hazardous substance j.

m=Number of applicable hazardous
substances in sample (or comparable
‘samples} for which a CR, is-available.

. - Ifeither I or J equals or exceeds 1. consider

the sampling location to be subject to Level I
concentrations for that pathway (or threat}. If
both I and J are less than 1, consider the
sampling location te be subject to Level [T
concentrations for that pathway {or threat).
If. for the sampling location, there are sets of
samples that are not comparable, calculate I
and | separately for each such set. and use
the highest calculated valyes of 1 and ] to
assign Lavel ! and Level IL

" See sections 7.3.1 and 7.3.2 for criteria for
determining the level of contamination for
radicactive substances. ’

3.0 Ground Woter Migration Pathway.

Evaluate the ground water migration
pathway based on three factor categories:
likelihood of release, waste characteristics,
ang targets. Figure 3-1 indicates the factors
included within each factor category.

Determine the ground water migration
pathway score (S,,) in terms of the factor
category values as follows:

- (LR} (WC] (1)

- SF

where:

LR =Likelihood of release factor category
valye.

WC=Waste characteristics factor category
value. .

T=Targets factor category value.

SF =Scaling factor.

Table 3-1 outlines the specific caleulation
procedure. _

Calculate a separate ground water
migration pathway score for each aquifer,
using the factor category values for that
aquifer for likelihood of release, waste
characteristics, and targets. In doing so.
inchide both the targets using water from that
aquifer end the tatgets using water from all
overlying aquifers through which the
hazardous substances would migrate to reach
the aquifer being evaluated. Assign the -
highest ground water migration pathway
score that results for any aquifer as the
ground water migration pathway score for
the site, ’

. BRLING CODE 8560-50-M
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© TABLE 3-1.—GRaUND WATER MIGSATION PATHWAY SCORESHEET

Faztor cateqories and factors

Value

LikeMhodd of Relesse ¥ an Auifer:
1. Obsarved Relgasa

2. Poential to Helogse:
. 2w Covtsinmient

20, Nel, Precipitation.

2¢, Depth 1o Aquifer

24, Travel Time

2e. Potontial t Ralease [knes 2221204200
s.tltellmddﬂeleasemdinesi and 26)
Waste Charncerisfics:

T

|

13, Weilhezd Protection Area

AT

11, Tangets @nes 7 4-5d-+-94-10)
Geound Water Migration for an

Score Aquifes:
- 12: Acyiitor Scord [(tines 3x6x 11)/62.500) =
Grourut Water Maigration' Score:

'1a%m8m(5..).mestmm&:e1zmramasm :

ﬁ.é BY¥vEBBE ¢ §BE ffrvas B Eg

* 0 net round 4o naarest integer,

381 Ceneral coasiderations

3011 Grovnd water torget distance fimis.

- The Yarge! distance limit deEnes the .
maxinwm distance from the sources 3t the
site over which targats are evelyated. Use a .
target distance limit of 4 miles for the ground
waler migration pathway, except when
aquifer discontinuities apply (see section .
3.0.1.2.2). Furthermare, consider any well with
an observed release from a source a1 the site
{3ee section 3.1.1) to He witrin the target
distance limit of the site, regardless of the
well's distance from the sources ot the site.

For sites that consist solely of a

_-contaminated ground water plome with ng
identifiea source, begin measuring the 4-miie

target distance limit at the center of the ares

of observed ground water contamination,

Determine the area of observed ground wataer

containination based om availzble samples

that meet the criteria for an observed release.

30.1.2 Aguifer boundaries. Combine
muktiple aquifers ints a single hydrologic unit
for scoring purposes if aquifer -
intetcornections car: bie established fo- these
aquifers. i conlrast, restrict aquifer
beundaries if aquifer discontinuitias czn be
established. -

I81.21  Aguifer interconneciions.
Zvaluate whether aguifer intercannections
cocur within 2 miles of the sorrces 2t the site.
1 they occur within this Z-mile distance,
cembine the aquifers having interconnections
in scoring the site. In additior., if ghsarved
ground water contamination attribuiable to
the sources at the site extends bayond 2 miles
frar the sources, use any locations withis e
Timits of this observed ground water
cuniamination in evaluating aguifer
interconnections. If data are not adequzie to
€:.t2blish aquifer interconnections, evaliiiz
the aguifers as sepzrate aquifers.

“ Mandemam value appiies to waste characteristics ]

30122 Agquifer discontiruities, Evaluate
whether aquifer discontinuities oocur within
the 4-miie target distance imit, An agsifer

for 18 purposes
only when a geologi !opowhm.’_wm‘ or other
sttucture or feature entirely transects an

aquifer withia the 4-mile target distance lmis,
thereby creating a continuons boundary to
ground water Bow within this limit. If two or

- mate aqaifers can be combined into 2 single

bydrologic unit for scoting purposes, an
«quifer discontinuity occurs only when the
stracture or feature entirely fransects tgie

L

When an aquifer discontimity is
estzblished within the 4-mile target distance
fimi?, exciude that portion of the agquifer
beyeond the Escontinuity in aluating the
ground water mrigration pathway. However, if
bazardous subsiances have mi across
an appareat discontinuity within the 4-mile
target distance fimi, do not cansider this 1o
be a discontinuity in scoring the site.

3013  Karst aguifer. Give a karst aguifer
that underdies any portion of the sources at
the site special coasideration in the
evaiuation of two potential to release factors
{cepth to aguifer in section 31.2 3 and travel
time in section 3.1.2.4), one waste
characteristics factor {mobility in section
1.2.1.2], and twa targets factors {aearest well
In section 3.3.1 and potential contamination
ia section 3.3.2.4)

21 Likelitood of release. For an aguifer,
evalsats the likelikood of refesse factor
alegary in terms of sn observed release
fattar or a potential to release factor,

3.31 . Observed release. Establish an
wbszrved release to an aquifer by
dzmanisirating that the site has releasec a
azardovs substance to the aquifer, Base this
€amaasiration or eithe=

+ Direct sbservation—a meteriai that
coutains one o more hazardous schstances
bas been deposited into or has been chserved
ecteting the aquifer..

e Chemical .

) has increased significantly
substance(s conty
sit2 {see section 2.3). Some portion of the

- significant increase must be attribatable to

the site to establish the cbserved release,
except: when the source itself consists of 5
ground water plume with o ideptified
sorce, no separate attribution is required.

E an observed relezse can be establishea
for the aquifer. assign the aquifer an
observed release factar valne of 550, enter
this value in ‘Table 3-1, and proceed ta
seclion 311 Xf an chserved release capnor be
observed release factar vakze of 0, enter this
value in Table 3-1, and procead to section
312 ’

3.1.2 Potentiaf to release. Evaluate
potential to release only if an observed
release cannot be established for the aguifer.
Evaluare patentiai to release based on four
faétors: containment, net precipitation, depth
to aquifer, ard travel time, For sources
overlying karst terrain, give any karst aquifer
that underlies any portion of the sources at
the site specia? consideration in evaluating
depth {6 aguifer and travel time, as specified
in sections 3.1.23 and 2124,

3121 Containment. Assigns -
contzinment factor value from Table 2-2 to

" cach source 21 the site. Select the highest

containment factor valve assizned to those
sources with & source hazardoas waste
Guantity value of 0.5 or moze {see section




REFERENCE 1
Page 70

51596  Federal Register / Vol. .55, No. 241, } Friday., December 14, 1990 [ Rules and Regulations

24.2.1.5). (Do not inclede this minimum size assign it as the containment factor value for

* Determine monthly precipitation and

requirement in evaluating any other factor of  the aquifer being ev. 1ated. Enter this value monthly evapotranspiratioi:

. this pathway.) Assign this highest value as in Table 3-1.
the containment factor value for the aquifer » 3122 Nel precipitation. Assign a net
being evalvated. Enter this value in Table precipitation factor value to the site. Figure
. 3L 3-2 provides computed net precipitation
If no source at the site meets the minimum factor values, based on site location. Where
size requirement, then select the highest necessary. determine the net precipitation

“value assigned to the sources at the site and factor value as folows:

-Use lacal measured monthly averages.
-When local data are not available, use
- - monthly averages from the nearest
_ Nationai Oceanographic and
- Atmosphetic Administration weather
station that is in a similar geographic
setti

TastLE 3-2.—~CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY

Source

Assigned valua -

. umwwmmrmmmrm)
Bmdmmﬂthmmﬁe,mthmmw
associated containment struchures).
Ko finar,

'.'Nomammwmwmam andt
(a)mdmmmqummw”.ammmmm
mmmmmmwmm coﬂocnmuﬂrermvalsmun
- immediately above finor,
{b) Any ona of the three items in {2) present

* (¢} Amy two of the Rems in {2} prasent

(mﬂmhnsm(ﬂmnphsaﬁmgmmmmmgm
(e)MmmMMﬂsmemmdemmmm
depoatednmm

mmmmwmmmmmm and:

{omﬂymdﬂnMMMmmmMUWMw
materials containing fres fiquids depositad & Source arex. oF {2) no or nonfy irtained run-

on cortrol system and runoff management system, or(a}nownonumnndawuadm

(g) None of the deficiencies n (f) present
mmmammmmmmmmmmmm
. Mnﬂmhadnnsmmummmmmwﬂmmm

hmmmmdmmmﬂm_ )

-Surt ' i
mmmmmmmm

No Ener,

. wmmmmmmmuMMsmwmmm
mmammmmmmmmmmmm
" &wwmmm . .

m;wmmmmwmmmw wmmm
Monitoning system.
(c)mmmmmmtemmmmmmmmwmm

water monitoning systent,
mmammmmmmmmmummmum
M(mmmdmummdmmmmm)

Land Trestinent
'Emmdhammmmlgmnm lromiaa'ldmtmemm
Noir.mchmmg. maintained, run-on control and amoft G Systemn .

{a) Functioning and maintained run-oh control and nunolf ¢ o ety

m)memmnmmmﬂmmmdem
astablished over antive land ireatment area.

(qmmmmmmmmmmmmcmasam

10

10

‘g

10
1
10

9
S
-3

Evaluate using Al sources citeria {with no dulk
o free liquid deposited).

10
10
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,Tmu—mmfmvm“mmEﬂWmeW SR T

Source

Contsiners:

Alt-containers buried__
associated containment

- &mu-wmwmmmﬁmwmummmwm

m&u&rmmmmmm-&

Nom(ammmmmmm

WMummmmmmmm ipitation 5o that peither
Mwmwhmm_mumduwmm.m-w-wm

Mu‘dwm(ﬁuhmdhﬁwmdm-mwmw
Below-ground -

Assignedt vakes

Eveh i, AY :
. X w0 .
10
0
L

LN e

o troe hiquid deposited).

&mammwmm“a&wkmmmmw
Tﬂwmmmmmmmmummmmmm_

YmsMMmﬂMummmmmmmmm
wmmmmmm&mmmemmqu
mmm&eehﬂsmdmmnmmmhmmammmm

Evatuate using AB sources criteria.
.10

10

10
10
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o FIGURE 3.2 '
NET PRECIPITATION FACTOR VALUES
' (CONCLUDED)

85

BILLING CODE 6560-50-C
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~When measored monthly
evapolrans iration is not available,
calculate monthly potential
evapotranspiration {E,} as follows:
E; = 0.6 F, {10 T,/T)}*
where:

Ey=Monthly potential

12
I :._Isl L34
i=1

I=

2675 X107 P=7.71 1073 12+
1.79xX107[4-0.49239
Select the latimde adjusting value for each

‘monthly potential evapotranspiration) from
monthly precipitation. If evapotranspiration
(or potential evapotranspiration) exceeds
precipitation for a month, assign that month a
net precipitation value of 0.

* Calculate the annual net precipitation by
summing the monthly net precipitation
values,

evapotranspiration {inches) for nth from Table 3-3. For latitudes lower N
month i mo] $0° Nozth or 20° & ihdé itie the . Based on thg a:nm!al net precipitation..
Fy=Monthly latitude adjusting value monthly latitude adjusting value by _}s::f: & net precipitation factor value from
for month i. interpolation. . able 3-4.
Ti=Mean monthly temperature ("C) * Calcolate monthly pet precipitation by Enter the value assigned from Figure 3-2 or
for month i, subtracting monthly evapotranspiration for from Table 3. as appropriate, in Table 3-1.
TABLE 3-3.~~MONTHLY LATITUDE ADJUSTING VALUES®
Latitude * Month -
(degrees) Jan. Feh. March Aprd May June Sy | August | Sept Oct. Nav. Dec.
>50 N 0.74 ’ 078 i7 -2 1.15 133 136 137 1.25 1.06 092 276 070
45 N 0.80 081 o2 113 128 129 1 121} 1.4 094 a.79 0.75
40 N 0.84 G.83 1.03 1M 1.24. 1.26 127 118 1.04 0.96 083 G.81
IS N 087 095 103 1.09 21 2 123 1.16 103 097 0.89 085
3N 0.50 087 103 1.08 1.18 117 126 114 1.03 098 0.89 0.88
20N 095 0.90 1.03 105 113 .11 114 in 102 1.06 093 0.94
10N 1.00 132 1.03 1.03 108 106 1.08 107 1.02 102 0.58 093
] 104 094 .04 1.04 1.04 1.0t .04 104 1.01 1.04 1 1.04
s 1.08 097 1.05 099 1.00 0.96 1.00 1.02 100 1.06 1.05 1.09
28 1.14 0.99 105 097 096 ‘0.9t 095 0.99 100 1.08 109 1.15
* Do rct round 1 resrest imeges. :
-m«wmmmwm«wmmmmmmwm

TABLE 3-4.—NET PRECIPITATION FACTOR

VALUES
Net pracipitation {inches) Assigned
) : 0
Graater than 0 to 5 o] 1
GroaterthenSto 15 ... 3
Greatar than 15 to 30 S -3
Greater than 30 et mrernera] 10

3123 Depth to aquifer. Evaluate depth
to aguifer by determining the depth from the
lowest known point of hazardous substances
8t a site to the top of the aquifer being
evaluated, considering ell layers in that
interval Measure the depth to an aquifer as
the distance from the swiface to the top of the
aquifer minus the distance from the surface
to the Joweat known point of hazardous
substances eligible to be evaluated for that
aquifet. In evzluating depth to aquifer in
karst terrain, assign a thickness of § feet to a
karst aquifer that underlies any portion of the
sources at the site. Based on the calculated
depth, assign a value from Table 3-5 to the
depth to aquifer factor.

Determine the depth to zquifer only at
locations within 2 miles of the sources at the
site.except: if observed ground water

contamination atiributable to sources at the
site extends moreé than 2 miles beyond these
sources, use any location within the limits of
this observed ground water contamination
when evaluating the depth to aquifer factor
for any aquifer that does not have an
observed release. I the necessary geologic
information is available at multiple locations,
caiculate the depith to aquifer at each
location. Use the location having the smallest
depth to assign the factor value. Enter this
valte in Table 3-1.

TABLE 3-5.—DEPTH TO AQUIFER FACTOR

VALUES
Depth 1o aguiter* {zat) Ai”md
Lessthanorequalto 25 .. ... 5
Greaterthan 250 250_.__. . | 3
Greaterthan 250_.......... .. | i

*Use depth of aif layers between the harardous

substances and aquiter. Assign a thicknass of 0 feet

; underies any portion of the
souttes at the site.

3.1.24 Travel tme. Evaluate the travel

. time faclor based on the geologic materials in

the interval between the lowest known point
of hazardous svbstances at the site and the

top of the aquifer being evaluated. Assign a
value to the travel time factor as follows:

¢ If the depth to aquifer [see section 3.1.2.3)
is 10 feet or less, assign a value of 35.

* I for the interval being evaluated, all
layers that underlie a portion of the sources

- at the site are karst. assign a value of 35.

* Otherwise:

—Select the lowest hydraulic conductivity
layer{s) from within the above interval.
Coasider only layers at least 3 feet
thick. However, do not consider layers
or portions of layers within the first 10
feet of the depth to the aquifer.

-Detemnine hydraulic conductivities for
individual layers from Table 3-6 or
from in-situ or laboratory tests. Use
representative, measured, hydraulic
conductivity values whenever
available. R

~If more than one layer has the same
lowest hydraulic conductivity, include
all such tayers and sum their
thicknesses. Assign a thickness of 0
feet to a karst layer that underlies any
portion of the sources at the site.

—Assign a value from Table 3-7 to the
travel tirne factor. based on the
‘thickness and hydraulic conductivity
of the lowest hydraulic conductivity
layer{s).
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Assigned
Type of maiesial Conductivity =
. {om/sec)
mmmmwmmmmmﬁuﬁmm R 104
Sar.ma;mmm«mmwmmtﬁwmmmumﬂm .
so'ne factures);  bow parmaablity imestones and doiomites mwmmmmmwm . oo ra-e
™ mx—\ ——] .
smmﬂs;mmﬂmw mmm.qmmwwm“mm
ww-mm mmwwmmm.wmmm ot
mmmmmmmuwmmmmmm w-e
'Donmmndﬁmiwags
TABLE 3-7.—Taaver. TiME FacToq VaLues »
- mawww
mm’wm 1'% Grester |- Greater
: #3730 | ¥an S0 | than 100 | Coeater
5 300 o 500
Greatar than or egaat to 315-2 35 35 B 25
Less than 103 tp 1073 35 25 5 15
Less than 1073 1077, 15 15 5 5
Less than 107 3 5 1 1

Deternine travel time only at Jacations
within 2 miles of the sources at the site,

except; if cbserved ground water
. mntauiinaﬁmnuibmahletosomatthe
- Site extendsmore than 2 miles d shese

saurces, use any location withir the jimits of
this cbserved ground water eontamination
when evaluating the travel time factor for any
aquifer that does not kave an observed
release. If the necessary subsurface geologic
inforsaation is available gt multiple locations,
evaluate the travet time factor at each
location. Use the location having the highest
travel ime factor value to assign the factor
value for the aquifer. Enter this value in
Table 5-1.

3125 Colewlation of potential to relegss
factor valge, Sum fhe factor vakees for net
precipitation, depth to aquifer, and travel
Yime, and multiply this swm by the factor
value for containment, Assign this product as
the potential 1o release factor value for the
2quifer. Enter this valve in Table 3-1.

313 Calenlotion of likelihood of release
factor cotegory velue. If an observed release
is esteblished for an aquifer, ~ssign the
observed release factor value of 550 as the

TABLE 3-8 —GROUND WATER MOBIITY FACTOR VALUES =

- specified i the T

* Hazardous substances that meet the
criteria for sn-observed release to ground
water,

* All hazardous substances associated
with a source that kze & ground water
cortaininen: faclor value greater than 3 [see
seclions 222,223, and 3121}

321 Toxicity/mobility. For each
kazardous substance, assign a toxicity factor
value, a mobility factor value, and a
combined toxicity/mobility factor valee as
sections. Select the
taxicity/mobility factor value for the aguifer
being evahuatad a3 speciBied in section3.21.3.

mmm-mﬁmdumu'mﬁmm'mmamm
dmmuﬁgmmwmmmmm.

3211 Taxpity. Assiga a texicity factor
value to each hazardons substance as
specified in Section 24.1.1.

212 Aobility. Assign a mobility factor
value 10 each hazardons substance for the
aquifer being evaluated as foillows:

* For any hazardous sebstance that meets
the criteria for an observed release by
chemicat analysis to ene or more aguifers
urderlying the sources at the site, regardiess
of the aquifer being evaluated, assign a
mobility factor value of 1.

¢ For any barardons substance that-does
not meet the eriteria for an observed release
by chemicat analysis to at-least one of the
aquifers, assign that hazardons substance a
maobiity factor value from. Table 3-8 for the
aguifer being evahiated, based on its water
solubiiity and distributioncoefSicient {1 AR

. Ifthehamrdom&xbs!ammmothe
assigned a mobility factor value because data
on its water solubtlity or distribution
caefficient are not available, use pther
hazardous substances for which information
is available in evahuating the pathway.

: Distritutiom coeticient 1K) (méZg)
Water sokebiity (mg/n

Karst ¢ <10 1 30 4 51000
Present g5 fiquid ™ 1 ' 0.0 2.0001
Greater than 160 1 1 001 | co00t
tareater than 110 100 0z ez 0002 | 2xtg-
Greater than 0.01 to _ 0002 1 0002 | 2016 | g
iess than or equal to 0.01 20 | 21070 | oaxigr | g

* Donot round 10 nearest integer.

'Useﬂﬂcehazmdw.sammiswmmwedasaﬁmid.
“Use i the erdire interval from e source ta the aquiter being evalrzted is karst
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* I none of the hazardous substances
eligible to be evaluated can be assigned a

release by chemical analysis. use the
water solubil'ty of that hazardous

~For any hazardous substance that is
organic and that does not meet the

mobility factor value, usa a defanit value of substance to assign a mobility factor critetia for an observed release by
0.002 as the mobility factor value for all these value from Table 3-8 to the hazardous chemical analysis, establish a
hau:doug substances. substance. ‘distribution coefficient for that
Determine the water solubility to be nsed For the aquifer being evaluated. determi hazardons substance as follows:
in Table 3-8 for the hazardous substance as e aquifer being e ——Estimate ti
follows (use this ter solubility foral ¢ distribution coefficient to be used in Estimate the K, range for the
. aqu?t;;:s:se same water solubility forall Tanlz’les-eiortheliazardousmbstaneeas :_taz_ar_dnus substance using the
follows: . ollowing equation:
* For any hazardous substance that does ;
ntot meet the criteria for an observed release * For any hmduus substance that does Ke=(Ka)(f}
by chemical analysis, if the hazardous pat meet the criteria f";; ;};"W selease where:
substance is present or deposited us aliquid, U Chemical analysis. if the entire interval Kuc=Soil-water partition coefficient
use the water solubility category “Presentas  Ir0m & source at the site to the aquifer being P
Liquid” in Table 3-6 10 assign the mobilicy - €valuated is karst, use the distribution for organic carbon for the
factor value to that hazaidous substance. coefficient category “Karst™ in Table 3-8 in = t sutt shlam:_e. ;
* Otherwise: } . essigning the mobility factor value for that 1 =Sotbent conten {fraction o .
~For any hazardous substance that is a hazardous substance for that gquifer. ﬂd‘iﬂ plua organic ca.rbo_n] in
metal (or metalloid) and that does not * Otherwise: . U subsurface. in th
meet the ctiteria for an observed —For any hazardous substance that is a ~~Use §, values 0f0.03 and 0.77 in the
release’by chemical analysis, establish metal (or metalloid) and that does not above equation to establish the
a water solubility for the hazardous teet the criteria for an observed upper and lower values of the K,
substance as follows: .- release by chemical analysis. use the range for the hazardous substance.
- ~-Determine the overall range of water distribution eoefficient for the metal or —-Calculate the geometric mean of the
" solubilities for compounds of this {metalloid) to assign a mobility factor upper and lower K, range values.
substance (consider al} value from Table 3-8 for that . Use this geametric meanasthe
compoinds for which adequate substance. distribation coefficient in assigning
water solubility information is -For any other inorganjc hazardous the hazardous substance & mability
available, not just compounds substance that does not meet the factor value from Table 3-8.
identified as present gt tie site). criteria for an observed releass by 3213 Calculotion of toxicity/mobility
—-Calculate the geometric mean of the chemical analysis, use the distribution  factor value. Asgign each hazardous i
- highest and the lowest water coefficient for that inorganic substance a toxicity/mobility factor value
solubility in this range. hazardous sobstance, if available, 1 irom Table 3-8, based on the values assigned
~—Use this geometric mean as the water assign a mobility factor value from to the hazardous substance for the toxicity
solubility in assigning the Tabie 5-8. If the distribution coefficient  and mobility factors. Use the bazardous
hazardous substance a mobility is not available, use a defanlt valne of  substance with the highest toxicity/mobility
. factor value from Table 3-3, “less than 10" as the distribution factor value for the aquifer bzing evaluated to
-For any other hazardouvs substance coefficient. except: for ashestos use a assign the value to the toxicity /mobility
{either organic or inorganic} that does default value of “greater-than 1.000" as factor for that aguifer. Enter this value in
not meet the criteria for an observed the distribution coefficient. Table 3-1.

TABLE 3-9.—TOXCHY/MOBILTY FACTGR Vatyes»

) ) Toadcity factor value

) : 10,000 1,000 100 ) 10 1 0
10 10,006 1,000 100 0 1 0

02 2,000 200 : 20 2 0.2 o

00t 100 ° 1 0.1 001 o

0002 20 2 0z - 0.02 0.002 o
0.0001 1 ot .01 0.001 1x10-+ ¢
2xt0m4 . 02 0.02 0.602 0 2a0-* o
2x16°7 0.002 2x10- 205 2x10-% 2x10-7 o
2107 2¢10-* 20194 2107 2a19-+ 21070 B

'Dom!wutoneamstimega.

322 HMazardous waste guantity. Assign a
hazardous waste quanttity factor value for the
ground water pathway for equifer) as
specified in section 24.2, Enter this valne in
Table 3-1.

323 Caicvlation of waste characteristics
factor cotegory valus. Multiply the toxicity/
mobility end bazardous waste quantity factor
values, subject to a maximun; product of
110" Based on this product, assign 2 value
from Table 2-7 {section 2.4.3.1) to the waste
characteristics factor category. Enter this
‘value in Table 3-3.

3.3 Targets. Evaluate the targets factor
calegory for an squifer based oo four factors:

nearest well, population, resources, and
Wellhead Protection Area. Evaluate these
four factors based op targets witkin the target
distance limit specified in section 3.0.1.1 and
the aquifer boundaries specified in section
3.0.1.2. Determine the targets to be inciuded
in evaluating these Factors for an. aquifer as
specified in section 3.0,

331 Nearest well. In evaluating the
nearest well factor, include both the drinking
water wells drawing from the aquifer being
evaluated and those drawing from overlying
aquifers as specified in section 3.0. Include
standby wells in evaluating this factor only if

they are used for drinking water supply at
least once every year,

If there is an observed release by direct
observation for a drinking water well within
the target distance limit, assign Level I
concentrations to that well However. if one
or more samples meet the criteria for an
observed release for that well, determine if
that well is subject to Level 1 or Level i
.concentrations as specified in sections 251
and 2.5.2. Use the health-based benchmarks
from Table 310 in determining the level of
contamination,

Assign a value for the nearest we!l factor

as follows:
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.. ﬂmm-medmhngmwemn
ulh]eﬂhlevdlmnﬁm,ma
value of 5¢.

* 1ot but if one or more drinking water
waﬂ:umbpcthlevdnmmw.
&ssign & vakue of 45.

~lfdlbzdr§nldngwau~wensn
submmlzvdlwlgrdnmm
assign a valoe a3 follows:

-Houeoithemgﬂaquﬂnsnakam
aquifer that underlies any portion of
thesmatﬂtedtendmywell
draws wmﬁsmdmhnt

value from Table 311 based on this
'.ﬁmﬁmﬁaslhcvahefor&e
nearest viell

mmmmmﬁemm
- factor in Table 3-1..

TABLE 3-10.—HEALTH-BASED BENCH-
MARKS FOR HAZARODOUS SUBSTANCES
- DRINKING WATER -

Tnau. 3—11 —NEmeeraLFAcmn -

VN.UES

Distanca fom source (olles)

tovel | concentrations®
Lavet It concontrations*
Oto %
Gtmmmto—ﬁ
Graiter than % to 1
Greater than 1 4o 2
Greator than 2 to 3
‘Graater than 3 to 4
Graater than 4.

onwunogReY

* Distanca does not apply.

. 332 Population. In evaluating the .
population factor, mduéelhosemom
served by drinking water wells witkin the
target distance limit specified in section
3.8.1.1. For the aguifer being evaluated, count’
those persons served by wells in that aquifer
and those persons setved by wells in-
overlying aquifers as specified in section 3.0.
Iaclude residents, students, and workers who

- xeyladymﬁcm Exnhdnlnm:ant -
populations such as customers and travelers

passing throogh the area. Evaluate the
popalation based on the location of the water
supply wells, not on the location of
residences, work places, etc. When a standby
well is maintained on a regular basis so that

" water can be withdrawn, include it in
population factor. -

evaluating the
Inmtmgmdenﬂalpopnhmwhm
e estimate is based on the oamber of
rudm&mhﬂ&rmwbyﬂuh
average number of persons per residence
the connty in which the residence is located.
In determining the population served by a
wﬂl.ithem&mlhewellhb!mded

. = or sutface wiiter
intakes}, apportion the total- tGom: -
regulsrty served by the d system to the

mtakeemedsiopmbaedmsw
eonual pumpage or cepacity, estimate the
relative contribution of the wells and intakes
considering the following data, if available:

+ Average annual pempage from the gromd
watuwaﬂ:nndwrfacewa&ermtahsmthg
blended system.

Capnumofﬂ:ewensandmmkumthe
blended system.

. For systems with standby gresnd water

weﬂswswbﬁnﬁmwawm
apportion population regularly
smedbytheblmdedmtemudesmbed
above, except:
Exnhldestandbymfaoemmmmm

pporhmmslhpopuh
‘E -Whennsmgpumpagedamﬁramnd'g

pumpage.
&;m ofﬂ:elnlalmab on

t apportioned to & ¥
ground water well, assign that portion of the
popuiation either 1o that standby well ot to
the other gronnd water well(s) and suface
water intake{s) that sexve that population; do
not assign that partion of the population both
to the standby welf and to the other well{s}
and intake(s} in the bleaded syatem. Use the

that resolts in the hi
population factor value, (Either inciude all
standby -well(s) or exclode some orall of the |
standbywell(s)uappmpnatemobmthn
highest value) Note that the specific standby

well(s}mdudedwemhdedmﬂ.ﬁthe
specific apportioning mey vary in ueting
dnﬁumtaqmﬁnmdmemlnahnglhe
surface water pathweay.

3321 Level of contamination. Evalugte
the population served by water from 2 point
ofmthdrawalbasedonthelevel of

] eunmmmnoniar lhtpmntofmthdrawal.

Use the applicable factor: Level
toncenirations, I.evelllumcmuanons. or
potential contamination.

If no samples meet the criteria for an
observed release for a point of withdrawal

+ and there is no ohserved release by direct
. observation for that point of withdrewal

evaluate that point of withdzawal using the
potential contamthation factor in section
3324 H there is an observed release by.
direct observation, use Lewvel I
concentrations for that point of withdrawal.
However if-on# or more samples maet the

ufmlhdmwal.dmmewhwhhdorﬂnel

. lmlmd!lmﬁom)amnh&at

benchmarks from Table 3-10 i
thelevdofeunhmmnhm.!uhatethepomt
of withdrawsl using the Level I
concentrations factor in section 3.3.2.2 or the
Level I concentrations facior in section
3.3.23, as appropriate.

" - Fox the potentiz] contamination factor, use

population ranges in evalunating the factor as
specified in section. 3.3.2.4. For the Level I and
Level I concentrations factors, use the
population estimate, not population ranges. in

_ evaluating both factors.

3322 Level I concentrotions. Sum the

concentrations. Multiply-this som by .10,
Assign this product as the value for this
factor.-Enter this valoe in Table 3-1.

3323 Level I concentrations. Sam the
umbetn&'peoplesmed'bydrmkingmer
from points of withdrawal subject to Level It
concenirations. Do not include thoge people
concentrations factor. Assign this sum as the
value for this factor. Eme.rlhlsvaluem'fable
3L

3324 Potentnalomtammnaoa.
Determine the number of people served by
drinking water from points of withdrawal

-subject to potential contamination. Do not

include those people already connted nnder
the Level ¥ and Level Il concentrations
factors. L

Asgign distance-weighted population
values from Table 3-12 to this population as
follows:

* Use the “Karst” portion of Table 3-12to -
assign values oaly for that portion of the
population served by points of withdrawal
that draw driking water from a karst aquifer
that underlies any pertion of the searces at
the site. .

. —For this portion of the population,

- determine the rmmber of people
included within each “Karst” distance
category in Table 3~12,
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TABLE 3-12—DISTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR GROUND WATER MIGRATION

P& HWAY*
. Noumber of peopie within the distance catogory .
Distance category {miles) 3 oy | 1001 ] 5004 | 0000 3000t 1 | 190001 | o) ons s | 1000001
: O 1% 3 | 100 [0 ] 1000 | 4% 1710000 | @ {60000 | o0 | Toidoes vy
- 10{ 30 | 100 | 300 3000 | 30,000 300,000 4 3,000,000
Gther Than Karst® ; -
Gio % 0] 4117153 Lwed |- S22 | 1833 | S24 | 6325 | s2497 ) 163246 | s2i360 1632455
Greatarthanato Yo Jop 2}t | 38 rmw2| 3 {1013 [ 3293 { 10922 | 3235 | w1213 | ;2 - 1,012,122
Greater than % 10 1 DI TES | f SR |oe7 | S22 | 1660 | 5224 | veese | s229 196835 522385
Groatar than ? to 2. o7} 3 ] 10030} o4-] 2 539 2339 8385 | 29364 [ 93B4S 293,842 .
Gesortwa2®d .. .. lolost 2| 7 { 21| e | 212 679 2122 6779 21222 67,777 22219 -
Groator ¥ 340 410 03] 3 |4 [ 3| w2 131 M7 | 1306 4571 | 12,060 41,709 130,596
010 V... e {01 41171 53 p1ea] S f 1833 | 524 | 16325 | 52037 | ves2es P osmioso 1,632,455
Gexerthantatote . 1:0] 2|11 ] 33 | 182§ 32¢. ] 1013 -8233 w22 | 32335 1 101213 | 323043 1012422
Greatsr than % %o 0al2f9 |28 ] g2 { 281t 817 | 2667 | 8363 | z6088 | 51623 { 260600 816.227
" Groater then 1 t0 2 Gp219 26 1-62 (.20 | 817 | 2607 | 8163 | 26068 | esex | 250680 816,227
Groator than 2 i 3 of249 2 |82 261 817" 1 2607 | 8163 | 26068 | 61623 | 260680 815227
Greatar than 31 4 - G121 9 121 B2 ¢ 281 | &7 | 2607 | 8163 | 26068 | 81623 | 260650 816,227

b

“Use only. for karst aquifers undertying any

-Assiéria distance-welghted population
- value for-each distance categary based -

= Use the "Other Thari Karst” postion of
Teble.3-12 for the remainder of the
population served by points of withdrawal.
subject o' potential cantamination.
~For this portion of the population,
- determine the number of people
-Karst™ distamce category-in Table 3-12
~Assign a distance-weighted population
value for each distance category based
on the number of people incladed:
within the distance category.
Calcualate the value for the potential
contamination factor (PC) as follows:

1 g WKy

13

PC=
i=1

where:
W, =Distance-weighted
" “Other Than Karst” portion of Table 3-12
for distance category i.
K;=Distance-weighted population from.
- “Karst” portion af Table 3-12 for
distance category i.
n=Number of distance categories.

- HPCis less than 1, do not round it to the
nrearest integer; if PC is 1'or more, round to
the nearest integer. Enter this value in Table
1. : : :

3325 Calcvlation of population factor

value. Sum the factor values for Level

concentrations, Level I concentrations. and
polential contamination. Do not round this
sum to the nearest infeger. Assign-this eum as
the pepulation facter value for the aquifer.

Enter this value in Table 3-1.

333 Resources. To evaluate the
resources factor. select the highest valoe
specified below that applies for the aquifer
being evaluated. Assign this vaiue as the

population from .

* Found the rummber ot peapla present within & distance catagary t frearest intzger. Do not round tho
|ggw_ . - - -
.*mummmmmwﬁﬁmmmnmamm_

portion

-containment factor value greater than © lies,
-either partially or fully, within or above the

ihe sources af the.site.

resources factor value for the aguifer. Enter
this valne in Table 3-1.

Assign a resources valee of 5 if water -
drawn from any target well-for the aquifer
being evaluated or overlying equifers (a3
specified in section 3.0}is used for one or
more of the following purposes: -

- » hrigation ing

* Watering of commercial Bvestock
" » Ingredient in commercial food -
preparation. -

*+ Supply for commercial aquaculture,

* Supply for & major or degignated water
recreation erea, excluding drinking water use.

Assign w tesources value of 5 if no drinking
water-wells are within the target distance
Limit, ut the weter in the aguifer being
evaliated or any overlying aquifers fas
specified in section 3.0) # usabile Tor drinking
water praposes. o -

Assign & resources value of 0 f none of the
ahove ey,

334 Wellhead Protection Aren. Evaluate
the Wellhead Protection Area factor based
on Wellhead Protection Areas designated
according to section 1428 of the Safe Drinking
Waler Act. a3 emended. Consider only these
Wellhead Protection Areas applicable. to the.
aquifer bei~g evalsted o ovedying aquifers
{as specified in section 3.0). Select the highest
value below that applies. Assign it as the
value for the Wellkezd Protection Area factor
for the aquifet being evaluated: Enter this
valeein Table 3-1. ’

Assign a velue of 20 if either of the
following criteria applies for the aquifer being
evaluated or overlying aquifers:

* A gource with a ground water

designated Weilhead Protection Area.

* Observed ground water contamination
attributable to the sources at the site lies,
either partially or fulty. within the designated
Wellhead Protection Area.

value W nearest

If neither criterion applies, assign a value
of 5, if, within the target distance Limit. there
is a designated Welthead Protection Area -
applicable to the aquifer being evaluated.or
overlying aquifers, - - -

"Assign a vahue of 0 if rope of the above
applies. )

335 Caleudation of torgets factor
calegory walie. Som the factor values-for
nearest well, popnlation, resources, and
Wellhead Protection-Area. Do rot round this
sum 1o the nearest integer: Use this sum as
the targets factor category value for the
aquifer. Enter this value in Table 3-1.

34 Ground water migretion score for an
equifer. For the aquifer being evaluated.
multiply the factor category values for
likelihond of release, waste characteristics.
and targets, and round the prodact 1o the
nearest integer. Then divide by 82,500 Assign
the resulting value, subject to 8 maximuem
valee of 100; as the ground waier migration
pathway score for the aguifer. Enter this
score in Table 3-1.

35 Cafcuiotion of ground water migration
pathwoy score. Caltolate a ground water
migration score for each aquifer underlying
the sources at the site, as appropriate. Assign
the highest ground water migration score for
ae aquifer. g the ground water migration
pathway score {5,,} for the site. Enter this
score in Table 3-1.

40 Suifece Water Migrotion Pathway.

401 Migration components. Evaluate the
surface water migration pathway based on
two mmigration comporents:

*+ Overland/Bood migration to swface
water fsee section 4.1}

* Ground water to surface water migration
(see section 4.2},

- Evaluate each component based on-the same

three threats: drinking-water threat, human
food chain threat. and-environmental threat.
Score one or both components, considering
iheir relative importance. i onky one
component is scored, assign its score as the
surface water migration pathway score. If (J
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both compoments are scored, select the higher
of the two scores and assign it as the surface
- water migration pathway score. )
402 Suifove water categories. For HRS
purgioses, classify surface water into fodr
categories: rivers, lakes, oceans, and coasta!
tidal waters. .

Peremy by fowing waters from poiat of
. i ing waters point
origin to the ocean or to coastal tidal wat
whi comes first, and wetlands -
contiguous lo these flowing waters.
.-Abwegummdpurﬁuuofdis_appearhg
rivers.

-Man-madedihﬂiuau!ymofarasﬂ_my_
perennially flow into other surfuce water. -
Glntemittenﬂyﬂowﬂi;gwam;nd by
contiguons intevmittently flowing ditches only
in arid or seniiarid areas with less than 20
inches of mesn annual yrecipitation, .
Lakes inchrde:

. Naturalandman—made!akes[hmluding :

impoundments} that lie along rivers, but
excluding the Great Lakes.

* Isolated, but perennial, lakes, ponds, and
wetlands. i
- = Static water channels or oxbow lakes
contiguous to rivers.

* Small rivers, without diking, that merge
inte surrounding perermially inundated
wetlands.

* Wetlands contiguous to water bodies
defined here as lakes,

Ocean and ocean-like water bodies
include:

* Ocean greas seaward from the baseline
of the Territorial Sea. {This basekine
represents the generalized coastline of the
United States. lt'is parallel to the seaward
limit of the Territorial Sea and other nearitime
limits such ag the inner boundary of Federal
fisheries jurisdiction and the imit of States
jurisdiction under the Submerged Lands Act,
&s amended.} .

¢ The Great Lakes. .

* Wetlands contiguous to the Great Lakes.

Coastal tidal waters include:

* Embayments, harbors, sounds, estvaries,
back bays. lagoons, wetlands, etc. seaward

“Erom mouths of rivers and landward from the
baseline of the Territarial Sea.

4.1 Overland/flood migration component.
Use the overland{flood migration tomponent
to evaluate surface water threats that result
from overland migration of hazardous
substances from a source at the site 1o
surface water. Evaluate three types of threats
for this component: drinking water threat, .
human faod chain threat, and environmental
threat. . -

411 Genreml considerations.

4111 Defnition of hazardous substance
migration path for overland/flood migration
component. The hazardous substance
migration pa!!tL includes both the overland
segment and the in-water segment that
hazardous substances would take as they
migrate sway fram sources at the site:

* Begir the overland segment at a source
and proceed downgradient to the probable
point of entry to surface water. ’

* Begin the in-water segment at this
probable poict of entry.

~Forrivers, continue the in-water
seginent in the direction of flow
{including any tidal flows) for the

- distance established by the target
distance Emit {se - section 41.1.2).
-For lakes, oceans, coastal tidal waters,
gecu n hum‘:ln oot the- i
irection. apply the target
distance lirmit as an arc.
~If the in-water segment includes both
rivers and lekes {or oceans, coastal
tidal waters, or Great Lakes), apply the
target distance limit to their combined
in-water segments.

For sites that consist of contaminated )

sediments with no identified source, the .
eubstance migration path consists
sqlely of the in-water segment specified in
sectiom 4.1.1.2

Consider & site to be in two or more
watersheds for this component i two or more
hazardous substance migration pathis from
the sources st the site do not reach a common
point within the target distanice §mit. If the
site is in more than one watershed, define a _
separate hazardous migration path
for each watershed. Evalyate the overlandf
flood migration component for each
watershed separately as specified in section
4113,

41.1.2 Torget distance limit. The target

istance limit defines the maximom distance
over which targets are considered in
evaluating the site. Determine & separate
target distance limit for each watershed as
follows:

* I there is no observed release to surface
water in the watershed or if there is ap
observed release only by direct observation
[see section 4.1.2.1.1), begin measuring the
target distance limit for the watershed at the
probahle point of entry to surface water end
extend it for 15 miles along the sarface water
from that point.

* I there is an ohserved release from the
site to the surface watI:sx’n the watershed
that is based on sampli begin measuring
the target distance limit for the watershed at
the probable point of entry: extend the target
distance limit either for 15 miles along the
surface watet or to the most distant sample
point that meets the criteria for an observed
release to that watershed, whichever is
greater,

In evaluating the site, include only surface
water targets (for example, intakes, fisheries,
sensitive environments} that are within or
contiguous to the substance
migration path and located, partially or
wholly, at or between the probable point of
entry and the target distance limit applicable
ta the watershed: .

* If flow within the hazardons substance
migration path is reversed by tides, evalzate
upstream targets oaly if there ig
documentation that the tidal run could carry
substances from the site as far ag those -
upstream targets.

* Determine whether targets within or
contiguous to the hazardous substance
migration path are subject to actual or
potential contamination as follows:

~If a target is located, partiaily or wholly,
either at or between the probable point
of entry and eny sampling point that
meets the criteria for an observed
release to the watershed orat a point
that meets the criteria for an observed
release by direct observation evalnate

that target as subject to actual
canitamination, except as otherwise
ified for L
end for wetlands in section 41431 1.
If the actual contemination is based on
direct cheervation, assign Level Il to
lheamalmlaminaﬁm.l'hwem.if
* the actual contamination is bated on
simples, determine whether the actual
contamination is at Level I or Lavel I
concentrations as specified in séctions
u.za.u.sﬁ:ﬂum s whall,
~If a target is located, partially or :
within the target distance Fmit for the
. watuahad.bu:mtntubetwm_ the
probable point of entry 2nd any
sampling point that meets the criteria
for an observed releage to the
watershed, nor at a point that meats
tbeu'iteﬁaforanobservedreleaseby
direct observation, evaluate it as
subject to potential contamination.
Tor sites consisting solely of contaminated
h with no identified source,
determine the target distance lLitmil as follows:
= If there is a clearly defined direction of
flow for the surface water body for bodies)
mntainﬁxgthecontaminatedsedﬁnenis.begin
measuring the target distance limit at the

" point of observed sediment contamination

that is farthest upstream fthat in, at the
Iocation of the farthest available upstream
sediment sample that meets the criteria for
an observed release}; extend the
distance limit either for 15 miles along the
surfzce water or to the most distant
downstream sample point that meets the
criteria for an observed release to that
watershed, whichever is greater. :

* I there is no clearly defined divection of
flow, begin measuring the target distance
limit at the center of the area of observed
sediment contamination. Extend the target
distance Yimit as an arc either for 15 miles
along the surface water or to the most distant
sample point that meety the criteria far an
abserved release to that watershed,
whichever is greater. Determine tke area of
obaerved sediment contamination based on
available samples that meet the criteris for
an observed release. -
Note that the hazardous substance migration
path for these contaminated sediment gites
comsists solely of the in-water
defined by the target distance limit; there is
no overjand t. 7

For these contaminated sediment sites,
include only those targets {for example,
intakes, fisheries, sensitive environments)
that are within or contiguons to the
hazardous substance migration path and
tocated, wholly or partially, within the target
distance limit for the site. Determine whether
these targets are subject to actval or potential
contamination as foliows: )

= If a target is located, partially or whoily,
within the ares of observed sediment
contamination, evahuate it as subject to
actual contamination, except as otherwise
specified for Esheries in section 41.3.3 and
wetlands in section 41.4.31.1.

~Hf a drinking water target is subject to
actual contamination, evalsate it asing
Level I concentrations.
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-lfahmﬁ:odchmhmt
enviroumental target is subject to -
actual contamination, eviluste it using
Level I or Level Tl concentrations, as
appropeiste [see sections 4133 and
41433 .

- thqﬁuhahd.paﬁuﬂyuwboﬂy

within the target distance limit for the

_watu:had.lntmzmﬂmﬂeuuof
sediiaeat

. where:

LB, =Likelibood of release Eactor category
vnluinr&nnl(&uu.dzhimwater
hmmq‘ chain, or envirormental

WC,==Waste characteristics factor categary
value for threat i.

Ti=Targets factor category value far threat i.

Tabls the

Table ¢-1 outlines -spaaﬁcaluﬂama
procadure.

¥ the site is in anly one watershed, assign
the overland/Bood w:mhﬁ_nt
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Liketihood of Reiease (Lp) B

i Drinking water : i
. | Observed Release Vaste Characteristics ) Targets (1) !

¥ "“\___\ '\|
i T Ler | ! ToxicityfPersistence Nearest [ntake i
: | * Toxicity ! | Poputation ¢
i [Potentiat to Release - Chronic * Level 1 Concentrations HH
’ by Overland Floy ’ ’ - Carcinogenie x ’ * tevel 11 Concentrations |
| |+ containment i I - Acyte - I * Potential Contamination ||
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TABLE 4-1.—SURFACE WATER OVERLA  3/FLOOD MIGRATION COMPONENT SCORESHEET

Factor categories and factors , Madm | Vahe assigned
Drinking Water Threat
Likedihood of Relesss:
1. Jbserved Reloasa 550 —
2 Pokentil 10 Retease by Ovedand Flow: w0
g .
20. RunolY . 25 JR—
2c. Distance to Surface Walkar 25 J—
2d. Poiential 10 Release by Overiand Flow (Bnos 2682 4.2c) 500 —
3. Potential to Ralesse by Flood: ’ - . :
32 Containment (Flood) . : 10 _
3b. Fiood Y . 50
3c. Potential %0 Release by Fiood (ines 3ax3b) z 500
4.Potmﬁsmﬁelm(ﬁmzd+3c.sbieamamaﬂmmof500) 500 —_—
. S.Wdﬂﬂe&gmmﬁml'mﬂﬂ 550 —
Waste Charscteristics:
2o 6. Toxicity/Persistenca. @ —_
T F-t 7. Hazardous Waste Quantity @ —
¢ 7 8. Waste Characteristics - 100 —_—
9. Nearest Intake ) 50
10. Poputation
10a. Level | Concentrations. ® _—
100. Level I Condontrations. - : 1] —-—
7‘1},[:.’{ 10¢. Polential Contamination. . o} —_—
10d. Population (lines 10a+10b+ 10¢), . - (L) —
‘n AGhlerati. R 5 —_
A2FULS Targats (ines 9.+ 1004 1), ® -
Drinking Water Threst Score:
13. Drinking Water Thweat Score (ines 5B 121/82,500, subject to a enum of 100} 100 —_—
- : ’ Human Food Chain Threat .
Likelhood of Relezse: '
14. Likabhood of Retease (same vahse as fine 5) -~ 550 —_
Waste Characteristies: - : .
15, ToxicityPersistonce/Bioaccumutation . fa) [
16. Hazardous Waste Quantity - & —_—
17. Wasta Characterist : 1,000 —
Targets: . . T
18. Food Chamn Individual : S0 R
19. Population .
132, Lavel | Concentrations i {b} ——
196, Leve! it Concentrations. ) —
19¢. Polential Hurnan Food Chain Contamination, ) —_
194, Poputation (lines 19a+18b-+13c). & —_
20, Targets (ines 18-+ 19d)___- : ) -
Human Feod Chain Threat Score:
21 Human Fooq Chain Threat Score ([fines 14 1T 21182500, subjectio a imum of 100} 100 J—
Environmental Threat
Likelthood of Aeleage: .
22. Likethood of Releass (same value as Ene 5) : 550 —
Waste Characteristics: -
23, Ecosystem Tonicity/Persistence/Bioaccumulation {a} J—
24. Hazardous Waste Quantity y {a) —_
25, Waste Characteristics ‘ 1,000
Targets: . : :
26. Sensitive Environments . -
26a. Lavel | Concentrations..., ) m —
260. Level I Concernrations . ) - R
26c. Potential Co ation @) ——
26d. Sensitive Environments. fines 262+ 26b+-26¢) . . )
27. Targats (value from line 264 (b}
a Threat Score: .
28. Environmental Threat Score ((ines 22 25 271/82,500, subject to & maximum of 60) 60 —
SmfaeeWaterOvuhndeoodmgnﬂoncomponemsoomhra Watershed
22. Watershed Score© flines 13+21428, subject to a c of 104) .. 00 J—
Suriace Water Ovesiand/Flcod Migration Component Score
30. Companent Score {Sad © (highest score from dina 29 for alt watersheds evalyated, subject {0 a maximum of 100)_...__.._....} 100 I —_

'Maﬁnumvaheappﬁesmmtochmaisﬁcsmtegmy.
 Maximum value not applicable.
Do not raund to nearest integer.
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1 the site is ia more than cne walershed:

enmmhon for the site for that

type .
* Calculste a separate ovesfand/food of sample (see saction 23).
tnigration componest sex.re for each — -Limit comparisons 10 similar types of
watecshed, using likelihood of release, waste samples end background
characteristics, and targets applicable to concentrations—Ffor example.
each watershed. - compare surface water gamples to
* Select the highest overland fllood surface water backgronnd
wamheduevalugméanduuhnitu&e- L - beuthic samples, Yt
o migzition component score comparisons to essentially sessile
for the site. . . orgamm:f ‘ ’
412 Drinking woter threqr, te the ~Some postion of the significant
m“,ﬂmﬁm Evalua msthemwt_heaﬂeh
based on three factor categories: iketthood of establish the cbserved release, except:
reloase; weste characteristics. and targets. when the site itsalf consists of
ey ing water threat—likelihood contaminated with no
of refease. Beilnate:the likelthood of relsase ified source. no separate
factor category for each-watershed in terms: attribution is required. .
of an ebserved release kactoror a potential to- If an observed reledse can be established
release factor. - : ) © lor a watershed, azsign an observed relesss
41211 Observed release. Establish an Tactor value of 550 to that watershed, enter
observedmleasetnm:ﬁmﬂaterhu‘ this value in Table 4-1, and proceed
watershed by demonstrating that the site has - -ection £1.21. 3. i po observed release can be
teleased ahazardous substance to the established for the watershed, assign an
surface water.in the watershed Base this observed release factor value of 0to that
demonstration o eithes: watershed, enter this value in Table 4-1, and
* Direct observation: ‘ . proceed to section 4.1.21. 2.
- . . 41212 Potential to relegse. Evaluate
~A matexial that contains.one of more v
substances Bas been seen potential to release only if en observed
ing surface water. ‘ 'mlea;emmgbgethbﬁshgdfprthg
emtering orisl “mhmh@veen _wa%v@!’qx _pohnhaltomk;se
surface water throngh direct .
deposition, .or -
~A source area has heen flooded at a
‘time that hazardons substances were
. > present; and one of more Barzrdous
substznces were in contact with the
Hood waters, or "Eﬁf’ﬂ; l

release may also be used to establish
an observed release. .

Chemical amalysis:

~Analysiz of surface water, beathic; or
sedimenit samples indicates that the

coricentration-of hazerd—- =
. S s d sed
: cantly above the background

" - Assign potentisl to release by

overland
flow & valne of 0 for the watershed if: ,
¢ No overland segment of the hazardous

:::nmmﬁon path can be defined for
ot . - 7
. & The ruerland scgment of (he hazm-do_us
migration path for the watershed
exceeds 2 miles befare surface water is
encountered, .

K either condition applies, enter a value of 6
in Fable£-1 and proceed to section 12122
to evalaate cotential to release by flood. IF
neither applies, proceed to section £1.21.2.13
E.,o evaluate-potential to release by overland

W,
contaizment factor value for the watershed
as follows: ;

+ If one or more sources is located in
surface water i the watershed {for example,
intact sealed drums in surface water). assign
thcminmm&cht_au!uﬂmhthe
watershed. Enter this valoe in Table 4-1.

“* Ifnone of the sources is located in
surface water in the watershed, assign a
containment factor value from Table 4-210
eadxmu&eﬁte&ntmpemﬁaﬂy

hazardoes sabstance migration path for this
watershed. Assign the containment factor
value for the watershed as Soflows:

—Select the highiest containment factor
value assigned to those sovrces that
meet the minimom size requirement
described below. Assign this highest
value gs the contairment factor value
for the watershed. Enter this value in
Table £-1. ’

—iE for this watershed, oo source st the
site meets the minivmm size
requirement. then sciect tie Kighest
contaipment factor vafue assigied to
the somres at the site eligible io be
evaluated for this watershed and

. assign it as the confainment Factor
value in Fable 4.

- A source meets the minimum size
requirement if its sonice hazardovs waste
quantity value (see section 2.4.20.5) in 015 or

.requairement in evaleating 2y other factor of

“this surface water migration carponent,
except potential to release by flood as
specifiedin seclion 4121223

4121212 RBungff Evaluale ranoff based
on three components: rainfajl, drainage area,
and soit group.

TABLE 4-2 —CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHwWAY

T Assigned vl

i

ies i ) ¢

ptesetnhl_:onlaim

gl)_t_mﬁ:oraonga\ui ized kiquids or

Rrm-on-control system and runodt

mﬁdeammhmwmm,

Jenerated, liquids or materials Coritaining

fres fiquids not deposited

e ion from pr . ‘u.somatnoimgmnoﬂ-norleadmab;.f
msomafea,andﬁmcﬁonhgandmdnmmedmn-onmnmpveseﬂL i

ides. pre
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" TABLE 4-2 —CONRTAINMENT FACTOR VALUES FOR SURFAGE WATER MIGRATION PaTHWAY—Concluded

- Source Ascigned vdue
L o > Impoundment 10
mummm surface T ~ " - 10
mwmmMmmmmaMMsmww ned... -
No evidence of hazardous substance migration from Sitace frea Bquids present, sound diing that is seguiasty sy
and maintained, adequate frechoard, . - 9
e a— ;
b} Linor
{¢) Liner with - mwmmmm 3
9 betweon Eners .
£9) Doubie kner with functioning Solleckon and raresl sysie ither by removal of | Evaluats using AR
&mammmm-m-w-@“mwm“mmw Sowrces criteria
amdmmmmw-_ e {with 10 bulk or frea
) . e 35 doposited) -
: . - Land Trestment ~ T L : T 10
Evidence of hazardous substance migration from land Wreatmant 2o oy — e A © 10
mmummmmwwmw o o . 7
tealment area, - - - . C0
{c) Land treatment ares maintained in complance with 40 CFR 264.280 ]
. . - . i . . 3 i 1]
Evidence of hazardous substance srigration mmma&,mmmmmmmmmmm
- ’ - . 10
Nom(amﬁrﬂarmﬁmmmﬁmm? : — - %G
- Mm“mauwmwm - - 9 -
mmwmmwmmmwmmmwm dikng that &5 requiarty
) intained : o ) i . ) 3
mmffmm_mmmammwwwm“m_ 'gm?"w"'""’,m“
 fa) Essenaly pervious base s container ara wih ofecion and resmoval systen. & % contn 10 of 5
 Cortainment’ chudss essentially impenious basa: Sii ~—dminn Sshom culficient capacit; W!m,wmﬁmw;
et ofa containers,and funes T Jremenained er-on comrok ane spied or leakad fazoo o L Sevaedous ©
mwﬂ%*mmhmmd'mwamwwmdmmﬁ
5 7RG OF debvdtrsting containers bmﬂﬁmhmmmmmmm
WUNES i auder! op
fc%m—:-"m_—:&mmﬂms}ﬁmmﬁwmmﬂymhwwm¢amwmmm 5
mﬁwmmmxm‘ﬁmﬁmmw resnaval system below Enor.
(mmummmmwmcmmm ACtioni Soffection.and removal system between Sners.__.___| 3
m«mmmmmmmmmmmmmuummm o
ummwm-ummm«mmmmmn ited in By iner, and
Noevidemem?&&m'smmﬁonmmaﬁwammwbmrwmmme&mm'md::;‘?5'??_“?'&‘@ Evaluate using A%
m«mmmmﬁmdm-mmmw : ) § S0 Mriveria
- {with no tdk or kree
] liquids deptsitex),
Tank -,
Below-ground tank.._ - Evakrate using A
Sources triteria
Emotmmmnmmaaa&mkammmmmw' such as piping, and any 10
Namedmmem 0
omeg(wmsirﬁafm)mc&:g' tank and anciltary equipment ¥
o mmmmwmam inspected and maintained 19
mmd%mmﬁmmmmammwmﬁwwmmeMts g
maintained.
Nommmmmmmmmmwmmwwwmmwhw
maittained, ang-
(mrmwmmmmmmm&gmmmwammmmmm 7
m:Tmm_m_mmmw‘mmmmmwmmwwm 5
mwmmmmmmbmﬁammmammw
mmwuwmmmm. i "muwadnaﬂneiym,m.lastweekly
of tank and mmsymmmaﬂhamumﬁuwmmmmmmﬁy to.
(c)%mmmwmumwmau_mmnmmmmmum >
lmSms(qmmmmmmamwmmwmwmmm 3
Rers,
Tmmmu and inside ;,:,,mm ined intact Stiucture that provides protection trom precipitation 5o that neither ramoft nor 0
WoAd be generatad Vawmelial!dasedﬁmmk.ﬁquidsmnmeﬁa!s =0 heeﬁqﬁdsnotdeposﬁedhwm
P Boing and e containing |

Rainfall. Determine the 2-year. 24-hour
rainfal for the site, Use site-specific, 2-year,
24-hour rainfall data if recgrds are available

for at least 20 years. If such site-specific data map. Do not round the rainfail value to the
are not available, estimate the 2-year, 248-hour niearest integer.
tainfall for the site from a rainfall-frequency
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Drainage area, Determine the drainage
: areafonheaoumuatﬂmsite.lpnh:deinthis
drainage area both the source areas and the
area upgradient of the sources, hut exclude
any portion of this drainage area for which -
runoff iy diverted from entering the sources
by storm sewers or ren-on control and/or
ranolf management systems. Assign a
“drainage area value for the watesshed from
Table 4-3. .he -

Sail group. Based on the predominant soii
" group within the drainage ares described
abcmissignanﬂmdesi@nﬁmforthe
watershed from Table 44 as follows:

* Select the predominant soif group as that

" within the applicable drainage ares. =

* 3 a predominant scil gronp cannot be
‘delinsated, select that soil group in the
drainage area that yields tke highest value for
the mnoff factor. :

Calculation of noff factor value, Assign a
combined rainfall frunoff value for the -
watershed from Table 4-5, based on the 2-

_ year, 24-hour reinfail and the soil group
"designation. Deterinine the runoff factor
value for the watershed from Table 4-6,
based op the rainfall/frunoff and drainage

area values. Enter the ranoff factor value in .

“Table 4-1.
TABLE 4-3.—DRAINAGE AREA VALUES
Drainage area {acres) wv;.s
. 50 %0 250 e R 2
" Greator than 250 10 1000 | -3
Greater han 1,000 ... | ) 4

TABLE 4-4.—S0IL GROUP DESIGNATIONS

Surface so# descripbon dsggm group
Coarse-taxtured. soils with high infa-| "~ ~ A
mmm(iormmm
Modium tatured sols with moderate | 8

infitration rates {for  axample,
sandy loams, logms).

TABLE 4-5.—RAINFALL/RUNOFF VALUES

AWN -

“watershed. Fy

2-Year, 24-hour raintall | S0¥ group designation
{inches) Aleslc]|o
fessthan i0........ .} 0O 0 2 3
10essthan1.5...] o 1 2z ¥
1S5t lessthan 20.....f © 2 3 4
20wiessthan 251 1 2 3 .4
25wilessthen 30,1 2 <} 4 4
J30Wiessthan 35....1 "2 3 4 5
3.5 or greater 3 4 ) 3

TABLE 4-6.—RUNOFF FACTOR VALYES

Orainage
#oa
vaiug L1} 1 3 4 - 1
] 010 | O 1 1 1 1
o B : I B ) 1 1 21314
- 0|0 1 3 7|15
011 217|172

4121213 Distance to surface water-
Evaluate the distance to surface water as the

_ shortest distance, along the overland

segment, from any source with a surface
watez containment factor value greater than 0
to either the mean high water level for tidal
walers ot the mean water level for other .
surface waters, Based on this distence, assign
a valpe from Table 4-7 to the distance o
surface water factor for the watershed. Enter
this value in Table 4-1. ’
4121214 Coleidation of fuctor volue for
potential to release by overland flow. Sum
the factor values for ranoff end distance to

surface water for the watershed and multiply -

this sum by the factor value for containment.
Assign the resulting product as the facter

value for potential to release by

! overland
flow for the waterghed. Enter this value in
Table 41, -
412122 Potentiof to release by flood
Evaluate potential to release by flood for
each watershed ag the product of two faciors:
mnlainmm(ﬁood]andﬂoodﬁeqnmqr.
E‘faluatepomﬁnlbm}easebgrﬂood
separately for each soutce that is within the
evaluate potentia to release by flood

separately for each category of fioodplainii

which the sonree lies. (See section 4.1.21.222
for the applicable floodplain categories.)
Calculate the value for the potential to
telease by flood factor as specified in
4121223 .

4121221 Containment {flood). For each
source within the watershed, separately
evaluate the containmelit {flood] factor for
each category of floodplain 1;: which the
source is partially or wholly located. Assign g
containment (flood) factor value from Table
4-8 to each foodplain category applicable to
that source. Assign & containment (Hood)
factor value of 0 to each floodplain category
in which the wggeog,ou not lie,

4121222 frequency. For each
source within the watershed, separately -
evaluate the fleod frequency factor for each

" category of floodplain in which the source is

partially or wholly located. Assign a fiood
frequency factor value from Table 4-9 1o each
Fooe&am category in which the soarce is
ocal b

4121223 Calculotion of factor velue for
potential to relzase by flvad. For each source
within the watershed end for each category
ofﬂaodplaininwhichﬂ:emmeispa:ﬁally
or wholly lacated, calculate a separate
potentiat to release by flood factor value.
Calculate this value as the product of the
containment {fiood} value end the flood
frequency value applicable to the source for
the floodplain category. Select the highest
value calculated for those sources that mest
the minimum size requirement specified in
section 4.1.2.1.2.1.1 and assign it as the value

for the potential to release by Rood Eactor for
the watershed. However, if, for this
wauahed.mmatd:esitem::bg
minimum size requirement, selact ighest
value calculated for the sources at the site
eligible to be evaluated for this watershed

and assign it as the value for this fector.
TABLE 4-7.—DISTANCE TO SURFACE
WATERFACTORVALUES_
Less than 100 foat - 5—
100 fost iy SO foet....... ... | 20
Greator than 500 foet 1o 1,000 feat__| 16
Graater than 1,000 feat to 2,500 feet _| g
Groater than 2,500 iset ¥ 1.5 miles __| ]
Greater than 1.5 miles o 2mies— | 3

" TABLE 4-8.—CONT, ' AINMENT {FLOOD)}

FacTon VaLues )
Decumentation that containment at ¢
tha source is designad, comstruct-
od, operated, and mainined o
prevest & washout of farardous
substances by the flood being evak
Othar 10

TABLE 4-9.—FLOOD FREQUENCY FACTOR
: VALUES

Enter this highest potential to release by
flood factor value for the watershed in Table
4-1, as well as the values for containment
(Rood} and flaed frequency that yield this
highest value,

412123 Coeleulation of potential to
release factor value. Sum the factor values
assigned to the watershed for potential to
release by overland flow and potential to
release by flood. Assign this sum as the
potential to release factor value for the
watershed, subject to 2 maximom vatue of
500. Enter this value in ‘Table 4-1.

41213 Colculation of drinking water
threat-likelihood of relzose fuctor calegary
vaiue, If an observed release is established
for the watershed. assign the observed
release factor value of 550 as the likelihood of
release factor eategory value for that
watershed. Otherwise, assign the potential to
release factor value for that watershed as the
likelthood of release factor category value for
that watershed. Enter the value assigned in
Table 4-1. :

4122 Drinking water threat-waste
characteristics. Evaluate the waste
characteristics factor category for each
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that are availahle o migrate from the sources

at the site to-wurface water in the watershed

viz the overlandflood substance
migrafion path for the watershed {see section

- 41.1.1). Such bazardoes: substances include:
© « Hazardous substancesthatmeet the -

* critetia for an observed release 10 sudace
water in the wztershied. -

* All kazerdons mbstances associated
with a source that has & surface water

. . Contzinment factor value greater thag 0 far

. the watershed {see sections 222, 223,

41231211, and4121.2.2:3).

: - 41221 . Toxicity/persistence. Foreack
value, a persistence faclor valve, and a .
combined toxicity/persistence facior value

* specified in'sections 4122 1.1 thiough -
4.1.221.3. Select the toxicity /persistence
facior valoe for the watershed as specified in
section 412213, : .

412211 Toxicity. Assigh a toxicity
factor value o each hazardous substanes as
spedified in section 2411, -

412217 Persistence. Assign a
persistence factor value to each hazardous
substance. In assigning this vilue. evaluate
persistecce based primarily on the halflife of
the hazardous substance in surface water
und secondarily on the sorplion of the
hazardoes substance to sediments. The ha'f.

‘life in surface water is defived for HRS
purposes gs the time requirad to reduce the
initial concentration i surface water by one--
half as a resalt of the combined '
processes of biodegradation, hydrolysis,

" photolysis, aad volatilization: Sorption to

sediments is evaluated for the HRS based o=
the logarithm of the t ctanol-water partition
coefficient flog Ko of the hazardous
substatce.

Estimate the half-%ife (t,./5} of a hazardons
substance as follows: .

i -
1111
B P
abp v

b=

where:
h=Hydvolysis ballife. .
b=Hindegradation hall-Kfe.
p=Photalysis batfdife.
v=Volatiitzation hall-life.

if one or mare of these four component
kalf-Jives cannot be estimated for the
harardous sabutance from avaitable data,
delete that conxponent baiflife from the
abgve equation. ff none of these four
component half fives can be estinsated for-the
hazardoas substance from available data, use
the default procedure indicated below.
Estimate g half-life for the hazardoes
substance for lakes or for rivers, oceans,
coastal tidal-waters, and Great Lakes, as
sppropriate.

If 2 balf-life can be estimated for a
hazardous substence: .

* Assign that hazardons sobstance a

persistence factar valve from the appropriate

purﬁonpd"l‘ab)é#—iﬂ(thatislakes:mdvers.
oceans, coastal $fal waters, and Great
Lakes).

* Select the appropriate portion of Table
4102 lollows:

tal - Table 430 e
m&nhﬂ'ﬁe&ﬂamln&h

identified somres, nwe e point where
measurement beging {see sective
:.f:.!.!jmlhertbnn&eprobabbpom‘

entry.

—If there are no drinking water intakes
bat thei= are intakes or points of use
for any of the resource types listed in
section 41.233, select the nearest such
intake or point of nie. Select the
portion of Table 4-10 based on this
intake or point of use in the manner
specified for drinking water intakes.

-~If there are no drinking water intakes
and no specified resourcs intakes and
poinis of use, bat there is another type
of resaurce listed in section 4.1.23.3
(forexa:np!e.thewahrisusal:}'efur

inking water purpases even though
mm;e!&:t the portion of Table

- 4-10 based ou the nearest point-of this

resource in the manmer speciiied for

TABLE 4—10.—Psnéz’s‘reuce FACTOR VALUES—HALFLIFE -

Swace water category Substance haif-He {days) ‘W@?’
Rivers, oceans, coastal tidal waters, and Great Lakes Lﬁstmuuvaﬂmﬁil’ — . 0.0007
Gzl than 02 10 0.5 - Q.07
Greator than 05 1015 ; o4
Greater than 1.5 1
Lakes 1453 than or ecual 10 0.02 00067
Greaser then 0.02 0.2 0.07
Groziar than 2 o 20 0.4
Greater han 20, 1
* Do rot round o nearest integer
i a half-life cannot be estimated for 3 Use the persistence factor value assigned TASLE 4-11.—PERSISTENCE FACTOR
kazardous substance from available dala, use  base” on halfife or the default procedure VarLues—L 66 K, ~Cancluded
the following default procedsre to assign a unless the hazardous substance can be
persistence factor value to that hazardous assigned a higher factor value from Table S Assicned
substance: 4-11, based an its Log K, If & higher value Log K., valio =
* For those hazardous substances that ars €2 be assigned from Table 4-11, assign this
metals {or metalloids}, assien @ peisist higher value as the persistence l'aclnrg'gme Greator than 4.5, 1
factor value of 1 as 2 default for all surface for the hazardoas substance.

* For other hazardous substances (hath
" organic and inorgagic), astigna persistence
- factor value-of 0.4 es a defanlt for rivers,
oceans. coastal tidal waters, and Grest
-Lakes, and a persistence Factor vatne of [iT:74
. a5 1 defzult for lakes. Select the appropriate

value tn the same manner specified for ssing
Table 4-10. )

TaBte 4-1 L—PERS:STENCE Factom

Vauss—106 K,
tog Kew wakes
Less than 45 0.000%
3.5 to fess than 4.0 —_ i 007
4045 04

*Use for Iakes, tivers, oceans, ocastsl tical
walers, and Great Lekes. Do ool nound W nearest
imteger.

412.21.3 Calealetion of taxicity/
persistence factor valve. Assign each
kazardons substence a toxicity /persistence
factor value fram Table $-12. based on the
values assigned to the hazardous substance
for the toxicity and persistence foctors. tse
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theifazardonmmmmw@es: ’ valmrforlhewzl&shaiasspedﬁedin oflxln'.Basedanﬁ:ispmdm:.m'gn' a
wﬁduzaﬁsm-gemrmu?mm secﬁon?.iz.l".‘nterfbjsl;afluein Tahle 41, va;.,mnu,z.;r(mzmg 1o the
watersh '0 2ssign the toxicity, istence 41223 Calculatiog drinkiag water drinking threat-waste characterist
fadnrm!ueforﬁndrhking mmeatfur &m—mmﬁmrmmy facﬁora:;::;hrtbewwshed.ﬁnterﬁs
: thenheubea.nnteruﬁsvameh’rable 1. volue Multiply the toxicity/persistence and valie in Table 4.4

11222 Harordoys wasle guantily. bmdmwmqlﬂnﬂy&wrnlmfm .
Assignahamdmvvasteqnanﬁtyﬁc:or ﬂzemlu:beimbiemhamﬁmmdm .

; Tenicity tactor valos
mwm- 10,000 1.000 100 0 1 o
0 10,000 1,000 0o 10 1 0
04 4,000 400 40 4 04 1]
o7 _ o0 0 7 07 a7 0
[E— 7 0.7 0.07 0.007 00007 { 0
‘Ponutmmdhmastm
4123 Drinking .mtfueat-ﬂngec. ' concentrations or Level Il concentrations. 1f . Assign the nearest intake Factor 2 value as
.Enh&&m&mumhea& ﬂreachmlmlamimﬁoninbasedonan- foumnamlum-ﬂ:e'tkzin'fablei—t :
. -watenhedhadunﬁmfachmnem observed relesse by direct fon, use -Hmamed&uedﬁnﬁqwmr
- intak:.mpnhﬁn.‘andm Izve_lncomha&mfor&atinuke. inhkuis!ubiemhhvellmm;ﬁomas
- Toenhng&e-winhbemd How, .iﬂhewlnaloontaminaﬁﬁnis lpedﬁedhsedionu.zs.mi@afa::or
pl:pulalioufacmdetermhgm&uthe. buedmmowrdmuﬁun value of 50, . :
sutﬁuwmhh&uuewiecth il levellppliesfotﬁ:einlal:e -lfnnt.bu:ifonenrmmoftbae
actoal or potential on a8 specified gm ls(tbeemmmnmﬂm}im inki water intakes is subject to Level [
hmmzmed&emw samples (or camparable samples) o ‘concentrations, essign & factor value of 45,
mbmhndm(hactdﬂanhatﬂle health-baged a3 specified in ¢ ¥ none of these deink; water intakes is

'-Mntﬂummmﬁmﬁom secﬁomz.mmdzs;z.lke&ehenlm-based subject : to.Level I or Leve! Il concentrations,
samples{orwmpmugmledhkenator benchmqhﬁuml‘ahlea-lofaecﬁonm}in deuminethemmt:dlheuﬁnﬁngwmer
beymdﬂnhhhebmh&hdeﬁunﬁm&ou de!ﬂminingthelevelnfmntaminaﬁonhm inlah..umeumd‘fmn&embahlepnint

{smmiunﬂ.zu).mW uampleu.l’ormntmnhamdsedinmtswithno ofenuy.[nrﬁmnlhepaimwhene .
concentrations for g sample {that i, surface identified source, evalpate the actual measrement begins for contaminated
wambmt&mndhmumh]mm mhmhnﬁmuﬁnglgvdnmua&m' s'eﬁ:nmt;nﬁﬂanoidenﬁedmn).Assign
ofﬂmmmuaﬁmd&mhmdom (seesecﬁonu.‘t.z]. . adiluﬁanwe:‘ght&oml‘abied—uhﬂ:is
mﬂantmﬁcﬂﬁmnﬂy 412373 Nearest intoke, Evaluate the . ﬁ!take,hhsedmlhetypeofsmfasewaler
above backgroand levets and attibutable 8t nearest intake factor based on the drinking body in whick it is located Multiply this
leastin part to the site {that &y, those water intakes along the overdand/figod . dﬂnﬁmw;q‘ghzbym.mund&epmdmto
‘hazardons concentrations that hazardous mbslnmemia-aﬁonputh for the themamtinlege;andassign it &3 the factor
meet the criteria for-gn observed relense). watenhed.;:hde standby intakes in value, b e
Whenanﬁ!taheiswhject‘ o actual evaluating '_factoronlyifﬂ:eymused[m Assign the dlution weight from; Tal 413
. mh!aimmevﬂmitming&vﬁl- snpp!yatlemonoeayear. as follows:

TABF_E 413 —SURFACE WATER DILuTion WeieHTS

C Typa of Suriace watar body * ) 7 Asgignad
] Deseriptor Flow characleristics. woight
Minirmat sf:m-___________,____.__m____..___...*,_ Loss than 10 cfs < 1
Sﬁﬂbmm_______.__,_______.._ 0 to 100 ofs : ' . 81
Modazwbhgom.___..._ Greater than 10010 1000¢ets,. -~ — 2 —0dn
Stream to river &mm1mww.ooaus 0.001
fivar-—-—...__,,.-_m—_.__..___,...__.,___.._._.._..__ Groater then 10.000 1o 100,000 cis e 0.0001
Voey 'afge ﬁvw*—u—“_,m__..;,h_“._m__w._.h Greater than 100.000 cfs 0.00001 -
C‘mmms‘m_m__“——m-_.h%._,_..__ﬁ Hwnmmmmmm 4 0.00m
©caan rone® or Groat Lake._._....__.._.._.._.____ Flow not appicablas, dapth losy than 20 ket __ 0.0001
MDdemﬁMmm'memLam_mw_haﬂmandapmanwmm 0.00001
0cean zone * or Gragt | Flow nat greatar than 200 IBe:._.__.._._...__._..._.-—..._,._ 0.000005
3Hriile n'mngmmmalﬂowmgnw__,_u ———————n—..{ 10 ¢i$ or graater R e 05

* 0o not round to intag
s = cubic feut per second.

harbors, Soumesuaﬁes.bad(_ MWWMau.mmmmdmwwmmmmeSea
'MMM«TWS&.M%Wn&M musmuh_mndm szamhmofheTenﬂmSeaand

omarmrnelmrtswchasmemnarbomdaryofmeFedera!ﬁshemmandﬂwWomeesﬁmsdbﬁonmdarmaSubmevgeaLandsAct.asmmﬁed.

* Fora tiver {that is, surface water body use the average annyal discharge a3 defined * For a lake, assign & dilution weight ag
'¥pes specified in Table 4-13 a3 minimal in the U.S. Geological Survay Water follows: .
Stream through very large.river}, assign a Resources Data Annyal Report. Otherwise, —For a lake that has surface water flow
dilution weight based og the average annug] estimate the average annual fow.

entering the lake. assign e dilution

flow i the river at the intake. If available, weight based on the sum of the




51614 Federal Register / Vol. 55, No. 241, } Friday, December 14, 1980 / Rules

REFERENCE 1
Page 88

and Regulations

average annual flows for the surface
water bodies entering the lake up to
the point of the injake. -
~For a lake that has no surface water
flow entering, but that does have
surface water flow leaving. assign a
dilution weight based on the sum of
the average annual flows for the
surface water bodies leaving the lake.
-For a closed lake {that is, a lake without
surface water flow entering or leaving),
assign a dilution weight based an the
average annual ground water flow into
the lake, if aveilable, using the difution
weight for the ing river flow
rate in Table 4-13. # not zvailable,
- essige a default dilution weight of 1.
.= Forthe ocean and the Great Lakes,
assign e dilutior weight based on depth.

** For coastal tidal waters, assign a dilution
weight of 0.0001; do not consider depth or
flow. . C

* For a quiet-flowing river that has average
anneal flow of 10 ;uwgzgfee!persemnd(cﬁs] .
or greater and that contains the probable
point of entry to surface water, apply a zone
of mixing in assigning the dilution weight:

-Start the zone of mixing at the probable
* ‘point of entry and extend it for 3 miles
. from the probable point of entry,
except: if the surface water
characteristics change to turbulent
‘zone of mixing onlyto the paint at
which the change occurs.”
~Assign a dilution weight of 0.5 to any
intake that Bes within this zone of

mixing. ..
=Beyond this zone of mixing, assign a
dilution weight the same as for any
other tiver [that is, assign the dilution
weight based on average annuat flow).
-Treat a quiet-flowing tiver with &g
average anmal flow of Jess than 10 ofs
the same as any other river (that is,
assign it a dilution weight of 1}
In those cases where water flows from 2
susface water body with a lower assigned
dilation weight {from Tahle 4-13) 1o a surface
water body with a higher assigned dilution
weight (that is, water flows from & surface
water body with more dilution to ene with
less dilution), use the lower assigned difution
weight as the dilution weight for the latter
surface water body. .

! pump
" for the period during which the standby

41232 Population. In evaluating the

ropulation factor. inc'ude only persons
served by drinking water drawn from intakes
that are alang the overland/flood hazardeus
substance migration path for the watershed
and that are within the target distance Hmit
spetified in section 4.1.1.2. Include residents,
students, and workers who regularly use the
watet. Exclude transient populations such as
customers and travelers passing through the
area. Wihen a standby iatake is maintained
on a regular basis so that water can be
withdrawn, include it in evaluating the
population factor.

In estimating residential population, when
the estimate is based on the number of
residences, multiply each residence by the
Bverage number of persons per residence for
the countty in which the residence is located.

In estimating the population served by an
intake, if the water from the intake is blended
with other water (for example, water from
other surface water intakes or ground water
wells}, apportion the total ropulation
regularly served by the blended system to the
intake based on the intake’s relative
contribution to the total blended system, In
estimating the intake's relative contribution,
asgume each well or intake contributes

.equally and apportion the population

accordingly, excapt: if the relative

contribution of any one intake or wel!

exceeds 40 percent based on average annual

pumipage or capacity. estimate tke relative

contribution of the wells and intakes

considering the following data, if available:
* Average annual pumpage from the

groand water wells and surface water intakes

in the blended system.
* Capacities of the wells and intakes in fhe
blended system.

For systems with standby surface water
intakes or standby ground water wells,
apportion the total population regularly
served by the blended system as described
above, except: ‘ ’

. * Exclude standby ground water wells in

apportioning the population.
* Whenusing pumpage data for a standby
surface water intake, use avi age

intake is used rather than average annual
pumpage. - ’ )

* For that portion of the total population
that could be apportioned to & standby
surface water-intake, assign that portion of

the population either to that standby intake
or to the other surface water intake{s) and
ground water well(s) that serve thay
population: do not assign that portion of the

* population both to the standby intake and to

the other intake{s) and well(s) in the blefded
system. Use the apportioning that results in
the highest population factor vajue. {Either
include all standby intake{s) or exclude some
or ali of the standby intake(s) as appropriate
to obtain this highest value.) Note that the
specific standby intake(s) included or
excluded and, thus, the specific apportioning
may vary in evaluafing different watersheds
and in evaluating the ground water pathway.
412321 Level of contamination.
Evaluate the population factor based on three
factors: Level I concentrations. Leve! I

. concentrations, and potential contamination.

Determine which factor applies for an intake
as specified in section 4.1.2.3. Evaluate
intakes subject to Level | concentration as
specified in section £1.2.3.2.2, intakes subject
to Level Il concentration as specified in
section 4£1.2.3.2 3, and intakes subject to
potential contamination as specified in
section 4.1.2324.

For the patential contamination factor, vse
population ranges in evaluating the factor as
specified in section 4.1.23.24. For the Level [
and Leve! Il cancentrations factors, use the
Pponulation estimate, not population ranges, in
evaluating both factors.

412322 Level Iconcentrations. Sum the
number of people served by drinking water
from intakes subject to Level |
concentrations. Multiply this sum by 10.
Assign this product as the value for this
factor. Enter this value in Table 4-1.

412323 [Level il cancentrations. Sum
the number of people served by drinking
water from intakes subject to Level Xt
concentrations. Do not include people
already counted under the Level 1
concentrations factor. Assign this sum as the
value for this factor. Enter this value in Table
4-1.

4123.24 Potentiol contamination. For
each applicable type of surface water body in
Table 4-14, first determine the number of
people served by drinking water from intakes
subject to potential contamination in that
type of surface water body. Do notinclude
those people already counted under the Level
Tand Level Il concentrations factors.

BILLING CODE 6550-50-M
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Fareanbtypeofmrfacewaterbody. assign
a dilution-weighted population valge from
Table 4-14, based on the number of people
included for that type o: surface water body.
{Note that the dilution.wei
values in Table 4-14 incorpora
weights from Table 4-13. Do not multiply the
values from Table 4-14 by these dilution
weights.)

Calculate the vatue for the potential
contamination factor {PC} for the watershed
us foflows:

‘where:

W,=Dilution-weighted population from Table
4-14 for surface water body type i.

n=Number of different smface water body
types in the watershed.

¥ PC is less than 1. do not round it to the
nearest integer: if PC is 1'or more, round to
the nearest integer. Enter this value for the
potential contamination factor in Table 4-1.

412325 Colculation of population factor
value. Sum the factor values for Level I
concentrations, Level I concentrations, and
potentiaﬂlu coatamination. Do not round this
sum to the nearest integer. Assign this sum as

-the population factor value for the watershed.
Enter this value in Table 4-1. .

41233 Resources. To evaluate the
tesources factor for the watershed, select the
highest value below that applies to the
wat ign this value as the resources
factor value for the watershed, Enter this
value in Table 4-1.

Assign a value of 5 i, within the in-water
segment of the hazardous substance '
migration path for the watérshed, the sutface
water is used for one or more of the following
purposes:

* Irrigation (5 acre minimum) of
commercial food crops or commercial forage
crops.

* Watering of commercial livestack,

" * Ingredient in commercial foad
preparation.

* Majar or designated water recreation
area, exchuding drinking water use,

Assign a value of 5 if, within the in-water
segment of the hazardons substance
migration path for the watershed, the surface
water is not used for drinking water, but
either of the following applies:

* Any portion of the surface water is
designated by a State for drinking water use
under section 305(2) of the Clean Water Act,
as amended.

* Any portion of the surface water is
usable for drinking water purposes.

Assign a value of 0 if none of the above
applies.

41232 Colculation of drinking water
threat-targets factor category velue. Sum the
nearest intake, population. end resources
factor values for the watershed. Do not round
this sum to the nearest integer. Assign this
summi as the drinking water threat-targets
factor category value for the watershed. Ecter
this value in Table 4-1.

4124 Calculation of the drinking water
threat score for a watershad. Multiply the

drinking water threat factor category values

- for likelihood of release, waste char-

acteristics, and targets for the watershed, and
round the product to the nearest integer. Then
divide by 82,500. Assign the resulting value,
subiectwamximumofmo.asthzdﬁnking
water threat score for the watershed. Enter
this value in Table 4-1.

413 Human food chain threat. Evaluate
the human food chain threat for each
watershed based on three factor categories:
likelihood of release, waste characteristics,
and targets. . )

413.% Huyman food chain threat-
likelifood of release. Assign the same
Weﬁhoodcfrelﬁsefaclorcatemvaluefur
the buman food chain threat for the -
watershed az would be assigned in section
4.1.2.3.3 for the drinking water threat. Enter
this value in Table 4-1.

413.2 Humon food chain thregt-waste
characteristics, Evaluate the waste
characteristics factor category for each

" watershed based on two factors: toxicity/

persistence/bioeccumulation and bazardous
waste quantity.

413231 Toxicity/persistence/
biaaccumulation, Evaluate all those

lous substances eligible 1o be
evaluated for toxicity/persistence in the
dritking water threat for the watershed (see
section 4.1.2.2).

413211 Toxicity. Assign a toxicity
factor value to each hazerdous substance as
specified in section 2.4.2.1.

413222 Persistence. Assign a
persistence factor value to each hazardous ,
substance as specified for the drinking water
threat (see section 4.122.1.2), except: use the
predominant water category {that is, lakes: or
rivers, oceans, coastal tidal waters, or Great
Lakes} between the probable point of entry
and the nearest fishery (not the nearest
drinking water-dr resources intake} along the
hazardous substance migration path for the
watershed to determine which portion of
Table 4-10 to use. Determine the predominant
‘water eategory based on distance as
specified in section 41.2.21.2. For
contaminated sediments with no identified
source, use the point where measurement
begins rather than the probable point of
entry.

413213 Bioaccumulation potential Use
the following data hierarchy to assigna
bioaccumulation potential factor value to
each hazardous substance:

* Bioconcentration factor (BCF) data. -

* Logarithm of the n-octanol-water
partition coefficient (log K,,.) data.

* Water solubility data.

Assign a bioaccumulation potential factor
valite to each hazardous substance from
Table 4-15. .

If BCF data are available for any aquatic
human food chain organism for the substance
being evaluated. assign the bioaccumulation
potential factor value to the hazardous
substance as follows: .

* I BCF data are available for both fresh
water and salt water for the hazardous
substance. use the BCF data that correspond
to the type of water body {that is, fresh water
or salt water) in which the fisheries are
located 1o assign the bioaccumulation
potential factor value to the hazardons
substance.

* H, however, soms of the fisheries being
evaluated are in fresh water and sore are in
salt water, or if any are in brackish water,
use the BCF data that yield the higher factor
value to assign the bioaccumulation potential
factor value to the hazardous substance.

* If BCF data are available for either fresh
water or salt water, but not for both. use the
available BCF data 4o assign the
hicaccumulation potential Factor value to the
bazardous substance.

H BCF data are not available for the
hazardous substance, use log K, data 1o
assign a bicaccumulation potential factor
value to organic substances, biut not to
irorganic substances. If BCF data are not
available, and i either log K, data are not
available, the log K, is availabte but
exceeds 6.0, or the suhstance is an inorganic
substance, use water solubility data to assigz
8 bioaceumulation potential factor value.

TABLE 4-15.—BIOACCUMULATION
POTENTIAL FACTOR VALUES »

H biocoocentration Factor (BCF) data are
available for any aguatic hunan Food chain
organism, assign a value as follows: b

Assigned

BCF vakug

Greater than or equal 19 10,000 50,000
1000 lesshan 10000 | 5000
100 to less than 1,000 e

1010 bess than 100 ] 50

‘twolessthan 10| 5

Less than 1 0.5

¥ BCF data are not available, and log X,
data are available and do not exceed 6.9,
assign & value to an organic hazardous
substance as follows (for inorganic hazardous
substauces, skip this step and proceed to the
next):

Log Ke value
5.5 10 6.0 50,000
45Wlessthan 55 ... 5.000
3.2 to lass than 4.5 00
2.0 to fess than 3.2 _ 50
OBtolessthan 20 .o e s
Less than 0.8 05 .

If BCF data are not available, and if either
Log K, data are not availahle, 2 log K., is
available but exceeds 6.0, or the substance is
an inorgavic substance, assign & value as
follows:




. Less than2s
- Greatar than 500 1o 1,500,
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TABLE 4-15—EHOACCUMULATION
POTENTIAL FACTOR VALLUES S
Conc luded

25 io 500

. 50,000
5,000
500

Greatar than Ve e ] 0s

H none of-these data are avafable, senign a

" - value of 05,

'Dommdhw\m A
* See texd for use of freshuratir and saltwater BCF

" Do uotd‘mﬁnguiahbetween!_’mshwam?nd

salt waler in assigning the hicaccumulation

waler solubility data.

I none of these data are available, assign
the hazardons substance a bioaccumulation
potential Factor value of 0.5, .

413234 Caleodotion of toxicity/

. persistence/bicaccumulation factor value,

‘Assign each hazardous substance a toxicity/
persistence factor value From Table 412,
based on the values assigned to the

hazardous suhstacce for the toxicity and -

persistence factors. Then assign each
hazardous sabstance s toxicity /persistence/
bicaccumulation factor value from Table
4-18, based on the values assigned for the
toxicity/persistence and bicaccumulation
potential factora. Use the hazardous
substance with the highest teodicityf
persistence/biozccumulation factor value for
the watershed to assign the value to this
factar. Enter this value in Table 41

| BILLING CODE tse50-a
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41.3.22 Hozardous waste quantity.
Assign the sime factor value for hazardous
‘waste quantty for the watershed as would be
assigned in $ection 4.1.22 2 for the drinking
water threat. Enter this value in Table 1.

41323 Coleulation of human Jood.chain
threat-waste characteristics Jactor category
walue. For the harardons selected
for the watershed in section 4.1.3.21.4, useita
toxicity /persistence factor value and
bioaccumulation potential factor value as
follows to assign & valne to-the waste
characteristics factor category. First, multiply
the toxicity/persistence factor vahue and the

013 waste quantity factor value for the
watershed, subject to & maxizum product of
1X120 *. Then multiply this product by the
bioaccumelation patential Factor value for
this hazardous substancs, subjecttoa
maximum product of 1% 10 32 Based on this
second-product, assign a value from Table

2-7 (section 2.4.3.1) to the human food chain
threat-waste characteristics factor category
for the watershed. Enter this value in Table
41z - = ’

4133 Human food chain threat-targets.
Evaluate twa target factors for sach
‘walershed: food chain individual and
population. For both factors: determine -
whether the target fisheries are subject to -
actual or potential human food chain
contamination. -

- Consider a fishery for portion of a fis il
within the target distance limit of the hery :
watershed 4o be subject to actual buman foed
chain itamination if any of the following
apply: . o
. * A hazardous substance having a
‘ bioacmmulaﬁoﬁ-péteng:rtfacturvalue of 500

or greater it present ef inanobserved
telease by direct chservation tothe

waletshed or in a surface water or sediment

sample from the watershed at a level that

portion of the fishery is within the boundaries

of the observed release fthat is, it is located
" #ither at the point of direct observation or at

or between the probable point of entry and

the most digtant sampling point establishing

the observed release). '

* The fishery is closed, and a hazardous
substance for which thé fishery has been
tlosed has beer documented in art obiserved

. Ahazardousmbslaaceisprésentina
.tissue sample-from an essentially sessile,
benthic. human food chai- organism from the
watershed at a level that mests the criteria
for an obaerved relesse to the watershed
from the site, and at least a portion of the
fishery is within the boundaries of the
observed release.

For a fishery that mests any of these three
criteria. but that is not wholly within the
boundaries of the obsetved 1 lease. consider
enly the portion of the fishery that is within
the boundzzies of the observed release ta be
subject to actual huinan for d chain
Contamination Consider th : remainder of the
fishery within the target distance limit 1o
be subject to poteatiat. food chain
contamination.

In addition. ce~sider all other fisheries that
are partially or + iolly.within the target
distance limit for the watershed, including
fisheties partially or wholly within the
boundaries of an observed release for the
watershed'that do not ineét any of the three
criteria listed above. to be subjéctto
potential human food chain tontamination. If
only a partion.of the fishery is within the
target distance limit for the watershed, .
include only that portion in evaluating the
targets factor category.

When a fishery {or portion of & fishery) is
subject to actual food chain contamination,
determing the part of the fishery subject to
Level I concentrations and the part subject to
Level Il concentrations. If the actual food
chain contamination is based on direct
observation, evahuate it using Level II
concentrations. However, if the actual food
chain contamination is based on samples
from the watershed, use these samples and. if
available, additional tissne samples from
aquatic human food chain orgenisms as
specified below, o determine the part subject
to Level I concentrations and the part subjject
to Level I concenfrations: = -

* Determine the level of actuat )
contamination from samples (including tissne
samples Fom essentially sessile, benthic.
organisms) that meet the criteria for-actual
food chain contamination by comparing the
€XpOsure concetitrations fsee section 4.1.2.5}
from these samples {or comparable samples}
1o the health-based benchmarks from Table
4-17, a3 described in section 2.51 and 25.2,
Use only the exposure concentrations for
those baza.rdous substances in the sample {or
comparable samples) that meet the criteria
for actual contamination of the fishery.

* In addition, determine the level of actual
cortamination from other tissue samples by
comparing the concentrations of hazardous
substances in the tissue samples {or
comparable tissue samples) to the health-
based benchmarks from Table 4-37, as
described imsections 25.1 end 2.5.2 Use enly
those additional tisspe samples and only
those hazardons substances in the tissue
samples that meet afl the following criteria:

" ~Thetissue sample-is from & location
_that is within the boundaries of the
actual food chain contamination for
the site (that is, either at the point of
direct abservation or at or between the
probable point of entry and the most
distant sample point meeting the
critetia for actual food chain .
contamination) -

—The tissue sample is from a ecies of
aquatic human food chain organism
that spends extended periods of time
within the boundaries of the actual
food chain contamination for the site
and that is not an essentially sessile,
benthic organism.

~The hazardous substance is a substance
that is also present in a surface water,
benthic, or sediment sample from
within the target distance Emjt for the

watershed and, for such a sample,
meets the criteria for actual food chain
contamination.

TABLE  4-17.—HeaLTH-Basep BeNcH-
MARKS FoR HAZARDOUS SUBSTANCES
IN HuMan Foon CHAN
*+ Concentration corresponding to Faod

and D Administration Action Leve!
(FDAAL) for fish or shellfiah.
. ifig concentration for cancer -

corresponding to that concentration that
couespongmﬂ:elﬂ"individunlmw:isk
for oral exposures. :

. Sbrguﬁngmmhaﬁonformnu:rh
toxdcological responses cosresponding to the
Relerence Dose (RID) for oral exposures,

41.3.31 Food chain individug! Evaloate
the food chain individual factor based on the
fisheries {or portions of fishieries) within the
target distance limit for the watershed.
Assign this factor & value as follows: ]

-* If any Hshery (or portion of a Eshery) is
subject to Level I concentrations, assign a
value of 50. ‘

* If not; but if any Gshery {or'portion of &
fishery) is subject to Level T concentrations,
assign & valie of 45. : -

= I not, but if there is an ebserved release
of a hazardons substance having a

- bioaccumulation potential factor value of 500

or greater to sarface water in the watershed
mdthmisaﬁshaﬁy[ofpmﬁoqofaﬁsh_ew}
present anywhere within the target distance
limit. assige a value of 20,

" * Ifthere is a0 observed release to surface
water in the watershed or there is no

" observed release of a hazardows substance

having a-binaccumulation potential factor
value of 500 or greater, but there is a fishery

" [or portion of a fishery) present anywhere

within the target distance limit, assign a
value as follows:

-Using Table 4-13, determine the highest
dilution weight [that is. lowest amount
of dilution] applicable to the.fisheries
for portions of fisheries) within the
target distance limit. Multiply, this
dilution weight by 20 and round to the -
nearest integer. -

—Asgign this calculated value as the
factor value, L -

* I there are no fisheries {or portions of:
fisheries] within the target distance limit-of
the watershed, assign a value of 0.

Eiter the value assigned in Table 4-1.

41332 Populotion. Evaluate the
population factar for the-watershed based on
three factors: Level I concentrations, Leve] It
concentrations,-and potential humax food
chain contamination. Determine which factor
epplies for a fishery {or portion of a-fishery]
a3 specified in section 4.1.3.1, S

41.3.321 Level Feoncentrations.
Determine those fisheries or portions of
fisheries) within the watershed that are-
subject to Level 1 concentrations,

Estimate the haman food chain population
value for each fishery {or portion of a fishery)
as follows:

* Estimate human food chain production
for the fishery based on the estimated annual
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 mmE 416 —
TOXICITY/PERSTSTENCE/BLOACCUMULATION FACTOR VALDES®
- Toxicity/ o  Bioaccusulation Patential Factor V&Iue
Persistence . -
Factor Value 50,000 5,000 500 50 5 0.5
19,000 5 x 108 S x 107 5 x 165 5y 105 s x 104 5,000
&,000 1 o2x 103 S 2x107 232105 2x10% 2 x 108 2,090
1,000 bosx107 5,108 5x105 s 106 5,000 500
700 135 x107 354105 3.5x105 35410t 3,590 350
e 1 2x107 2x10%  2x105 2x10% 2.000 200
100 $x10°  sx10%  sxa0% 5,000 500 50
70 35x105 355105 3sx105 3500 350 35
40 b 2x105 | 2x105 24100 - 2,000 200 20
w0 1 5 x108 5 x 0% - 5,000 500 0. . s
7352105 a5k 10 3,5oéj ~3%9 - 33 3.5
4 1 2% 105, 3108 2,000 - 200 29 2
1 A4 s x10t 5,800 ” 580 56 5 0.5 E
0.7 - d3s5x10% . 350 300 . 35. - 3.5 0.35 -
0.4 b 2 x 104 2,000 200 20 2 0.2
6.07 | 3,500 3% 35 3.5 6.35 0.035
0.0'0? " 350 35 - 3.5 0.35 0.035 @.00315
-90.0007 - | ECR 3.5 A 9_:;35‘*' T 0.035  0.0035 0.00035
P : o o - o - o e -

2Do not ‘round to mearest integer.

172
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- resulting value ag the Tevel B concentrations
 factor va]ue.’En,tq thisvalue in Table 5.1,

© TABLE 418~ lUman Foon CHain.
-7 o - POPGOLATION Vatugss. . .
Human fo0d chai production hw .
tmum_is Ped yaar) poputation
.o, ) o o
- ‘Groatec than 0 15 160____..__ | .09
| .Grestef than 160 01,000 __ a3
1Gmn:an;,ooom-1o.ooo- - 3
Greatar than 10,000 to 100,000, I
L tran 100,000 to 1,000,000, ___; 310 -
- Greater than 1040167, - 3,100
“ Greater than Wi 31,000
.Greater then 104 1o W] 310000
-. Greater tantor__ . 3,160,000

*Do not round to nearast intager,
413323 Potentiof human feod chain

‘contaminatior. Determine thoge fiaheries for
Pportions of fisheries} within the watershed
that are subject to potential humarn fgod

“thain contamination. Dg netinclude those
fisheries for portion of Fisherieq) already
counted under the Level '} or Level IF
concentrations factorg.

"+ on-three factor categories:

© tategary value for the watershed. Enter this.
valeein Tablesey. . . D
. 4134 Cafcuintion af humen food chain,
Threat score for o ed Miltiply the- .
: factor ¢ -

“valued fof likelihood of release,waste - . -
characteriatics, anid targets for the watershed,

Thep divide by 82,500. Assign the resulting
value, subject Jo amaximor of 100, ag the
-aman food chais threat seore forthe -
watershed. Enter this score in Fable L 5>
414 “Environmentol threat. Eveluate the
environmental threat for the watershed-based
likelihood of
release, waste characteristics, and targets,
4143 Environmental threat-likelihood of

: rélegse, Askign the same likedihood of refeage )

factor category value for the environmenta)
threat for the watershed as woald be -
aszigned in section £.1.2.1.3 for the drinki
water threat. Enter this valuein Table 4.1
4182 Environmental threat-wasts
characteristics. Evaluate the waste
cheracteristics factor category fer each
watershed based on two factorg: ecosystemn
to:ddtylpe;uistepcelbioaccumulation and
bazardous waste quantity. :
41421 ELrasystem toxicity fpersistence/
" bicaccurmulation. Evaluate alf thase :
hazardous substances eligibleto be

&nd round the product to the pearest integer. -

Federal Régister /- Vol. 55, No. 241, | Friday, 51621
- Pproduction {inpounds) of bamar food.chain -© Calculate the value for the puiguﬁgl-hmnqrr “evaluated for toxicityfpersistence in the

.. Organisme {for e:inniple',‘.lish;shdlﬁah}im - lobdrchain’ conteminat . on Tactor [PFifarthe - dringi water threat for the ' watershed [see
'-.lwdt ﬁﬁery-ﬂce:‘g the fishery is gﬂ’;:d watershed as follows: section 4.1.27), -

* aod a hazardous substance for wh . ‘ - ieitv. Assi
Gishery has een tlosed has been docurnented L 4.;.1‘1.:1.1:‘:59?5;@%@ ?f:l,uti ﬁ::s?r:gle
in-an ohserved ielewse ta the. -froma- PF=— X - pp ecosy. wicity £ bataniee on the

: Source at'the site, use the-eatimated anmual S Wiz 3-1910 each hazardous substance on the

’ bméncﬁmfw-thmﬁaii;apn‘ofwchmoi S - basis of the following data bierarchy: _

- the fishery ar'nse the estimated annngl ' whoce: . "+ EPA-chronic Ambjent Wgef_mkfy
production fm comparable fisheries that W T ST Criterion {AWQC] for:the subsisice.
arenctosed. % G Pi=Human food chain population value for - * EPA chroaic Ambieat Aquatic ljlio'rth

oo Assign the fishery @ value forbuman,. .- T Advisory Concentrations (AALAC] for the
food ¢hain population from Table 418, based &:Dﬁn:gn weight from Table 4-13 for substance- - - Seomee -
mhm‘#"mﬁﬂmfor . ﬁﬁgi;f e ub Ce ~ EPA acute AWQE for the substance, °

Taliery. =i NTS - a=Number of fisheries subject o potential - T A8 : : .
e oindaries between faheriea &t - " o it oo poental p A acute AALAL for the substance.

‘Prodnction changes or whei the surfize” © . - < Estimate the bugian food chiaim - In assigning the ecasystem igixicity factor
water dflution weight changes. .. - . Population value (P) for a fishery (or portion ~ Vahue o the hazardous substance:

- Sum the buman fosd chain population of & fishery} ax specified in section-4.1.3:3.21, * Heither 28 EPA chironic AWQC or ..
- valuefniencb'ﬁs&ejy[mdm_oﬁ — '.As,sigdﬂ:eﬁahery.{orparﬁo_nofa-, - AALACunuan!gbje !orthzhazamdous .

" fishery)-Multiply this Sumby 10 Ethe fishery}a dilution weight as indicated in substance, use it to essign the ecosystem
Product is less than 1, do not tourid it to the - . Table 4-13{section £1.2 3.1}, except-donot . toxicity factor value, Use the chronic AWQC
-nearast-integer: if ¥ or more, round to-thie - - - #8sign & difvtion weight of-0.5 for a-*3-mile. in preference to the chronic AALAC when
nearedt integer. Assigii the valueas *  Mixing zone in sutet flowing river” ingtead - both areavailable. ;- - - - -
::Ie-lzveu mﬁﬁaﬁmﬁm value-Fnter . 8ssign }lgwmon weight based on the average -» W neither is available, use the EPA-acute

i3-value in Te oo o - . enooslflow. . N LD Ty or AALAC to assign the ecosystem
413322 Levél B concentrations - IFFF i¥ less'than 1. do not round it to the toncStcy factor velue:tise the scute AWAC in -
Detminethmﬁsheﬁes‘[orpm-ﬁang;of - nearest integer: if PR is 1 or more. round to % to the acute AALAC. -
fisheriéa] within the watersied that.are. . . the acarest integer: Enter the value sasigned . P * IFnone-of the chronic arid acite AWQCs
fubjectio Level il concentrations, Dunot. - in Table L o Ce ALACn: Hable, use thetormont ©
tnehude fishesies {ar-pottions of fisheries) 413324 Calenlotion of populatiin facter 214 AALACs is.avail Sone helowest
alreadycbmwdmdertheﬂéve![ <l = valus Sum the velnes for-the'LevelT - - - -‘ﬁ:&l&&tﬂﬂﬂrgm@qmaw&&n}@mgw ‘

- Concemteations fagtor. - - - - - ER mmﬁmmnmcenwﬁmma . ctor velue: L E e e ,

. -WEGHﬁ!ﬁ&y,fuﬁWo{lﬁshﬂy]' . pozenﬁa}lgnmfonddmin-eom@qmﬁon BRI 3 hn—[d;gvaheigalqggu§ava§!abi&' .
a value for buinen food et populstion fronr’ ~ faetoTs forthe watetshed. Donctround this - ‘essigran ecogystem-toxicity fictor valye of 0.

. Tﬂb!g*-z&bmdmﬂuﬂﬁmdm' S sum to-the nearest integer. Assign itas.the . - to the bazardous subisiance and uge other :
food proguction for-the fishpry. Estimateithe - Popuiation factot vilse for thewatemhed: < . piz g0 substances for. which data dre - -
humaa food chain [!'odu_chon«fmlhe Bshery Eﬂter-ﬂlii_vﬂhe in Table 41, ’ * avaflable in evaluating the pathway: - .
a8 specified in section 415321, : - 41333 Calculation of human food chain ap e o

Sum the human-food chain population . ﬁwt-m}xmfécmrcdmoq valve. Sum the Han ecosystem toxicity facfor value ofis
Yalue for each fishery {and portion ofa * " food chain ipdividual and population factor  assigned to all hazardous substaiices eligible "
fishery). If this sum is less then't, donot - ---valies for the watershed: Do net roimd thig to be.evaluated for the watershed fthat is,
rennd it to the néardst Integer: if 1 or more, sum to the nearest integer. Assign it as the insoffitient data are dvailable for evaluating

Tounetio the nearest integer: Assign the - - - “human food chein threat-targets factor. - all-the substances), tise a default value of 100

- -a8 the gcosystem. toxicity factor value for all
" thes Ardons Sebitar '

With regaird o thiel AWQC, AALAC, or -

LGy Belécted for assigning

ing-the gcosystem

- toxicity factor value.to the hazardous. -

substance: Lot .
“» If values for the selected AWQC, ~ -
AALAC, o1 .Caq are nvaitabile for both fresh
water and marine water forahe hazardous
-aubstance, use the value that sponds te-
the type of water body [thatis, freoh water or
salt water] in which the sensitive - - - -
environments ere locited fo g3sign the
ecosystem toxicity factor value to'the
hazardous s,ubstance._' <. :

"« H. however, some of the'dengitive L
environments being evaluated are in fresh
water and some are i salt water, or iany
are in-brackish water, use' thelvatue ff-esh
water or marine} that'yields the higher factor
vaiue to aasign the ecosystem toxicity factar
velue to the hazardous substance )

*» I a vaiue for the selected AWQC
AALAC. or LGy ia avaitable for either fresh
water or maritie water, but notfor both, use- -
the available one to assign an ecosystem
toxicity factor value to the hazardous
substance.
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TASE 4-19—ECOSYSTEM TORCITY
) FATTO 1 VALYES -

It an EPA bronic AWQC or AALAC® is avaliable,
233ign 3 value as Tollows~ .

EPA chronic AWOC or AMAC
" Less than? 10000
1 to %0 pght 1960
Greater than Mo MOwgl—. 1 10
Greatorthan 1003 (R0 eghl____ . 0
Groater than 1,000 g/l 1

t-neitiver sa EPA Gheosic AWGC nor ERA chronc

mtmm:mt—um .

the EPA actte AWOC or AMAL & follows- <

EPA acute ANAC or ARLAC Ax :‘ﬂ
loss@@n WOpg .~ 1 35000
100 %0 1000 poft. . : ] 1000 -
Greatar than-1.000 to 10,000 o
Groator tan 19000 10 00000 6l ...} %0

Gredorifen 0000 pnd______ - § 1

T

* Geester than TR00 o 100000 ugH. ]

TABLE #-19. FCOSYSTEM TOXICTY
- FACTOR VALUES—Conchrded -

i neither an "EPA chronlic or acute AWQC nor
EPA chwonic or acute AALAC is available,
assign a value Trom The L., as follows:

EPA acule AWQC or AALAC

AT Agsigred

lessthansQOugri. ]
100 1.1,000 gt
Greatar thén 1.00040 19,000 ug/t____ |

walue
42800
1008
00
0
2

Gregher Than 106000 10971

i none of the WGICs and ARLACS nor the LT,
: hu-ﬂgn*uﬂi.

SRALAC:-Arubiont Aquatic Life Advisory Conoen-

frations.
“Ush the AWCC wiloe W -preference 10 tho

AMAC when both are availatie. See text for vse of
and waiues. -

md:ﬁmhgaﬁ;‘?rmenauemm

Mﬁmmmﬁ‘;ﬂtlm.&mpb
* Use BCF data for a¥ aguatic organisms,
0ot just for aquatic hyman food chain
organisms. D -

. Usehﬁﬂ?dnh&atwérespmﬂsto the
type of water body Tthat ts, Fresh water or
salt water) in which the sensitive ’

wetecshud spd mse it to assign the valve ®
this Excter. Enter this valne in Table 4-1.

"TABLE 4-20.~ECOSVSTER FOXICAY/PERSISTENCE FACTOR VALUES *

. : - Ecosysiam toiicity factor walua
- Persistercn factor vake e N ]
WBoO0 1060 ] w0 - | 1 k-]
10 woee 1 1000 0 ° 1 1 Jo
04 2D00 00 k- L] 42 ki ]
067 708 J0 7 av 207 {0
0.0007. 7 83 Bo7 a7 o9nesT 0
= Do rol und 10 nearest imeger,

BLUNG CODE $560-50-3
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_ " TABLE 4-21 . :
ECOSYSTEM TOXICITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES®

- Ecosysten oo )
Toxicity/ Ecosystem Bioaccumulation Potential Factor Value
Persistence - -

Factor Value 50,000 5,600 © . 500. . s5p -5 0.5

10,000 -5x10% 53107 5.4 106 5x10% 5x10% 5,000

“00 1 2x10%  2x107  2x106 24105 2 x 106 2,000

© 1,000 S 5x 107 sx 106 0 5165 5y fob 5,000 . 500

700 | 3.5 x107 3.5%°10% 3.5 x105 3.5 104 3,500 . 350
400 -1 r2x107 - F2x108 - 2105 2 10 2,0000 200

S 100 X102 U5 %720 T sy 0% 5006 . 0o o se

706 1035 x 108 55 x 105 3.5 k16 - 3,500 350 . 35
46 | 2x108 2x10% - 2x10% 20000 200.- 20 B
10 S5 1050 0 55164 s.000 . soe | s0. 5.

7L L35 x 1870 5.sx10% . 3 506 . 350 . 350 7 o3 _

& I 2x1er o 104 2,000 0. 20 7

] i _ S e L
S T "5,000 500 ° 7 se C s 0.5

I -1 0. .

f

T35 %100 3,500 3507 - a5 3 - 0.35

0.4 Co2zxw* T 2000 0 L2000 . pg ST = R
0,077 | 3s00. - 30 - oca5. 3.5 0 ol3s T gless

0.007 | 350 . L 35 ©3.5 S 035 0035 ¢ 0.0035

0.0007 | 35 . - 3.5 Lo ®35 - 0.035 070035 © 4.000%s

2 : 0 - 0 0 0 0 0

Do not round to nearest integer. - - - - .
BRALING CODE $560-50-C

190




REFERENCE 1
Page 98

51624  Fedeval Register / Vol ﬁ-m.m!ﬁﬂay.lhmherltmlﬂnlwanﬂﬂegﬂaﬁons

41422 Hazardous woste quontity. a maximusz produc of 1¢20™ Based on this * Select the apprapriate AWQC and
Assign the sam: factor valna $or hazardous second product, a5 ..gn a vadoe from Table AALAC as fotlows: '
waste quantity for the watershed-as wouldbe 2.7 [section 2.43.1) to the environmental threat- —Use chronic value. if available:
assigned in section £.1.2.2.2 for the drinking waste characteristics factor category for the otherwise use acate value,
water thieal Entet thiszalue in Table 4-1 - watershed. Enter thiswelue in Tabled-1. e B

41423 Caleulation of environmentel . ~if the sensitive environment being
threal-waste charocteristics footor category ~—ECOLGRICAL-B ) . mhatedumﬁesh_gnter.naﬁmh
vaiue. Foc the hazardens substance selected Tmm FOR HAZARDODS SuB- s wilne, except:if no frech waater
for the w: tershed in se<tion 414214, use its STANCES IN SUREACE Waren. - value is available, use marine value if
and ecosystem bioaccumulation potential ~If the sensitive environment being
gctotwhned;;.ﬂollmn tohmmimnvalulo' - . - evalnatedi;hsalt_wam.us:hem‘ e

e waste chesistics | cakegery. : N ) . wadue, except: if no marine value is ~
First, multiply the ecosystem toxicity[ - * Concentration corresponding to EPA - available, use fresh water valuve if
persistence factor value and the &mﬂons Ambient Water Quality Criteria (AWQC) for available.

. waste quantity fuctar valoe for the protection of aquatic Yife {frech wateror _ -sensitive environment being
watershed, mbieottuamuimu:gpmdudof marine}. saeatcited i . [i?:lr.sawdm b'ethfmsh:vater and
1x10'.t’l'he:imw;mﬂﬂ;i§ pota;gg:—lor = - Ambi tAqnatmLtfeAﬂﬂ Sig lo EPA 3alt water, or is in brackish water, use
ecosystem bioa on “Armhien Advisery .
value for this hazardons substance. subject to  Cancenteations (AALAC) | ower of fresh water or marine values.

-  TABLE 4-23.—SENSITIVE ENVIRONMENTS RATING VALUES
Q’ﬂi&dhabint'h%d&sigrmtedendangereﬂwﬂuea@ed pac . 100
Marine Sanctuary . .

Nationad Park
Das'gmdmenusAgu : 4
Aseas identified under Cozstal Zome Management Act

mmwmwmﬁw=mmw-mmﬂ
Cﬁﬁdmmmhﬁm%&oyam’

TNaSonal Momusnent
Hatioan! Seashore Racreational Arag
Habitat kmown to°be used by Federal designated or proposed end: gered or threatened species ' 75
Nasioras Frasarve .

Hationat or Stats Wdite Refuge
Unit of Coastal Barer Rosources System
Loastal Barrier {

Ndnomlmerreachdowtaledas
Habitat known to ba used by State ¢ = d endange or - 50
WMMmhmmmmmumﬁmewammmm
Coastal Barrier {partially developed)
Federal designated Scenic or Wikd Biver
Staté land designated for widife or game management - ) : 28
State desigaated Scanic or Wid River .
P&'ﬁnﬂarumretaﬁvelymaﬂhsize.inpmamm_ intenanca of unique biotic communitias
Smwmmmmhrpmﬁcﬁonammmdmﬁcﬁe' - 5
* Gritical habaat as defined in 50 CFR 4240
*Areas identified-in State

‘ Management plans &s requiring mmmm ' !
-mmmmmmmmwnm and Management Plans e fequinng protection
mm-wmmsﬁge;dkeymmﬁemamdmanWmmasm
‘NaarCoamalWamtsasdefmedmSecﬁms104{h)(3).304{1).319.m3200f0meAcLasam¢ . .
s (WmsMnhkummmmsmmmmwmsmmmPMmmmﬁm
fuse for sir rmgration patirweay. '
‘l..iwitogyareasdesoribedasbeingmdforirnemaomoneemtedspawningbyagivenspecies. ’
j'Forpwainigmﬁonpaﬂmy.mmtemﬁalmbmspedﬁFmmeanacewatermigmﬁonpamway.li;rﬁnoteneﬂria!venebratespedswithaquaﬁcer
semigqualic foraging habits, :
‘ Areas designaied under Section 305(a) of Clagn Water Act. as amended.
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. TABLE 4-24.—WeTLANDS RaTiNG VALUES -
FOR SURFACE WATER MIGRATION PATH-
WAY .

;fﬂhl'w!dwhu'm

4143 Envi

Level
concentrations, Level B concentrations, and
. poteilﬁu}wnhmisaﬁ_am .

‘Detecmine which factor applies to each -
sensitive environment as specified fo section
4.1.23, exceptruse ecologi 3 .
benchmarks (Table £-27) rather thes health-

deters ﬂulzvg:?h i from
. termiming eoRtamination.
_ﬂampiul'n_deaemﬁnﬁ:@ﬂzlevelufama!
- contanfoation, i

observation enywhere within the sensitive

environment or samples (thatia, surface
watéx; benthi¢, or sediment samples} taken

v e{s} from Table 223 to-e
enviromment subject to Level |

. Assizn
sensitive

For thage sensitfve envircnments that are
wetlands, agsign an-additionalvalue from
Tuble 4-24& Iu assigning a viloe from Table
424, mchide only thoxe portions of we

migration path in the area of Lavel T

conrcentrations. I 8 watland is located
partially along the area-af Level ¥ :
concentrations end partially alang the arsa of
Level I concentrations andfor patentiaf =~

- contamination, then solely for-purposes of -
Table 4-24; count the portion(s) along the
areas of Leval Il concentrations or potertial
contamination under the Level I
concentrations factor {section 4.1.4.3.1.2} or
‘potential comamination factor {section
4.1.43.1.3), as appropriate.

Estimate the total-length of wetlands along
the haze~deus sabstance raigration peth {that
is, wetland frontage} in the ares of Level I
concentrations and assign a4 value from Table
4-24 based on this total length. Estimate this
tength as follows: :

* For an-isolated wetland or for & wetland
where the probable point of entry to surface
wateris in the wetland, use the perimeter of -
that portion of the wetland subject to Leve! |
conceniratione g1 the fength.

* For rivers, use the length of the wetlands
contiguous 1o the fn-water segment of the
hazardous substance migration path (that s,
wetland frontage).

= For lakes, oceans, coastal tidal waters,
and Great Lakes, vae the Jength of the
wetlandy-along the shoreline within the tasget
distence limit (that Ts, wetland frontage alang
the shoreline}. : ’

Calculate the Level | comcentrations factor
value (SH] for the watershed as fallows:

SH.’:!WB"-{- -;I 5}
. =

WH=Value asaigned from Tabie 4-2¢ to
wetlands along the area-of Level | _
i

concentrations, .
S,=Vakuefs) assigned from Table +-23%0 -

- n=Number of sensitive sviviromments fimns

Talble-#-25 aubject to-Eevel §
- Enter the value assigned i Table 4-1.
314312 Level i concerirations. Assign
value{s} fram Table 4-23 t0 eack sensitive
envircnment subject to Level Il

this watershed. ) -

For those sensitive environments that are
Table 4-24 kn astigning-9.value from Table
4-24.-include qoly those partions of wetlands
located aleng the hazasdoas substance
migration path in the area of Level If
concentrations, a8 specified ia section.
41431t

Estimate the total length of wetlands elong
the hazardous substance
is, wetland frontage} in the area of Level II
concentrations and assign.a value fram Table
4-24 based'an thie total lengh: Estimata this -
length as specified in section 4 £43.1.1,
accept:ft‘::;;ebohtedweﬁan’dbk 'urfnf:a i
wedland where the probable point of entry to
swface water is-in the wetland, use the
perimeter of that portion of the wetfand .
subject to Level B (nof Level I},
concentratians as the length.

Calculate the Levet  concentrations vakge
[SL) for the watershed a3 followrs:

. R
SL=WL+ X 5§
i=1

where: .
WL=Value assigned from Table 424 to
wetlands elong the area of Levei
concentiations.
S,=Value{s} assigned from Table 4-23 to
. Bengitive environment i.
n=Number of sensitive environmests frcm -
Table 4-23 subject to Level [f
concenirations.
Erter the value assigned in Tubie 4-1.
4.14.3.1.3 Potential contammation. Asgign
value{s} from Table 4-23 to each gersitive
environment subject to potentis!

migtation path fihat -

contamination. Do not include sensitive
envirmments siresdy counted for Table 4-23
under the Level 1 or Lewel H concentrations
factors.

For each type of surface water body in
Table 4-13 [section 4.1.2.3.3), swxn the valoe{s)
assigned from Tahle 4-23 to the sensitive
environments along that type of arface
water hody, except: do not use the soxface
water body type “3-mile mixing zone in quiet
flowing river.” i & sensitive exrvironment is
along twe or more types of susface water
bodies (for example, Wildiile Refuge .
only ¥ that sunface water body type baving
the highest didution weight vabue from Table

- Far those sepsitive environments thet are-

wetlands, assign an additional valie from
Table 4-2& kn assigning » valne fram Tahbia
4-24, inclade only those portions of wetlands
migraticn path in the sree of potentiat
cantamination, es specified in section.
414311 Aggregate these wetlandis by type
of suriacé water hody, except do not use the
surface water body type “3-mile mixing zone
i quiet Rowing river.” Treat the wetlands
aggregated within each type af surface water
body as separate seasitive eovirooments
purposes-of applying Table 4-24.
Estimate the totel lengti: of the wetlands
wilhhenchu@wmbodytneu

specified in section £1.433.3,
isclated wetland or for a wetland where the

" probable point of entry to-nuface water is in

the wetland, ose the perimeter of that portion
10 iaf -

- Calculate the potential contamination
factor valoe {SP} for the watershed as

i m ) )
SP=— I - ((WrtSDY
10 =1 :

where:

n

el

§,=Value(s) assigned from Table 423 to -
sensitive environment i in surface water
body type j. ] )

n=Number of gensitive environments from
Table 4-23 subject to potential
contamination.

W;=Value assigned from Table 4-24 for
wetlands elong the area of potential

. contzmination in surface water body

type j. -
D,=Dilutian weight from Table 4-13 for
surface water bedy type j.

- ma==Number of different surface water body

types from Table 4-13 in the watershed.

ISP is lese than 1, do not ronnd it to the .
nearest integer; if 5P is 1 or more, rosnd to
the neares! integer. Enter this valve for the

puientiai contamination factor in Table 1.
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414314 Calevlation of environmental
threat-targets factor cate sory value. Sum the
values for the Level I concentrations, Level 11
concenirations. and potential contamination
factors for the watershed. Do not round this

* sum to the.nearest integer. Assign this sum as
the environmental threat-targets factor
category value for the watershed. Enter this

value in Table 41 ‘

4144 Calculation of environmental
thmtmforawﬂshed.!&nlupiydze
etyvironmente] threat factor category values

" for likelihood-of release, waste

characteristics, and targets for the watershed,

and round the product to the nearest integer.
Then divide by 82.500: Assign the resulting
value, subject ta a maximun of 68, as the. -

environmental threat score for the watershed.

Enter this score in Table 4-1... .

415 Calculation of overland/flood
migration companent score for & watershed.
Sum the scores for the three threats for the
watershed {that is, drinking water, buman
food chain, and enviropmental threats).
Assign the resulting score; subject to a
piaxirum value of 100, as the surface water
ovesiand/flood migretion component scots |
fot the watershed. Enter this score in ‘Table
41, .
418 Calada*bonofovedmd/ﬂaod

42 Gmundwatertommpwmr
. m.agmhmoomanm ‘Use the ground water.
.- - tgrsurface water migration-component to

- evalnate surface water threats that result

from migration of hezardous substances from
a source at-the site to surface water via

component: drinking water-threat,
human i'ood chain threat, and environmental
tirreat.

421 General considerations. -

4211  Eligible surface waters. Calcatate
ground water to surface watermigration
component geores only for surface waters
{see-section 4.0.2) for which all the following
conditions are met:

* A portion of the aurface water is within 1
mile of one or more sources at the site having
a containment factor value greate- than D [sea
section 4.2.2.1.2).

* No aquifer discontinuity is established
between the source ard the portion of the
surface water within 1 mile cf the source {see
section 3.0.1.2.2). However, if hazardous
substances have migrated across an apparent
discontinuity within this 1 mile distance. do'
not congider a discontinuity present in
scoring the site.

* The top of the uppermost aquifer is at or
- above the bottom of the surface water. i

Do not evaluate this component for ntea

- mmumm&fnrmmdmgemmﬁam

ter migration component.
substance migration path-includes both the
srnmﬂmmrmmdthzmﬂaoewater

would take asthey migrate myﬁ-um
sources at the site:

. Mﬁﬁgmmlﬂ'mm
migration via the uppermost aquifer between
asonmeandﬂ:enmeewm

* Begin the susface water in-water segment
at the probable point of entry from the
uppermost aquifer to the surface water.
Identify the probable point of entry as that
point of the surface water that yields the
shartest straight-lins distance, within the
aquifer boundary (see section 3.0.1.2). from
the sources at the site with a-containment
Factor valne greater than 0 to the surface

water.

—Fornvm.mnmethem-water
segment in the direction of flow
{including any tidal flows) for the -
distance established by the target
distance Emit (see section £2.1.4).

~For lakes, oceans, coastal tidal waters,
or GreatLakes, do not consider flow
direction. Instead apply the target
distance limit as an arc. -

tidal waters, or Great Lakes}). apply the

taxset-d:mhmittoﬂlexrmmbmed

in-water segments. -

Conmlarauﬁetobemtwootmom -

watersheds for this component if two or more
hazardgus substance migration paths from
the gources at the site do not reach 8 common
point within the target distance limit. ¥ the
site is in more than one watershed; define a
separate hazerdous substance migration path
for each watershed. Evaluate the ground
water to surface water migration component

Eoread:watashadsepmlelyasspmﬁedm
section 4.21.5

4213 Ob:e:wure.reaseofaspmf:c
hazardous substance to surface water in-
waler segment. Section 4.2.2.1.1 specifies the
criterin for assigning valnes 1o the observed
ates migation comaene WA e
water migration component. to
an observed release of that hazardous
substance to be established for the surface
water in-water segment of the ground water
mmr&uwammﬁonmmtonly
whea the hazardous mbstance
uimbo&hmwmhmbothm
gromnd water (see section 4.2.2.L.1} and for an
obsérved release by chemical anaiysis to
m&wm[mmum).

. If the hazardous substance

release by chemical analysis
bat does not also meet the criteria for an
observed releass to ground watez, do not use
sampluoﬂhnhmrdomubﬂance
alutah the factors of this [f
evaluating ctors mpmentor
example. do not use the hazardous sabstance

formohsewedmleaumthesmfanewater
in-water be
o .

- Determine the tataehdlgible
evaluated for each watershed and establish

whether these targets are subject to actual or
potential contemination as specified in
section 4.1.1.2, except.do not establish actua?
mmmmaﬁmbesedmasmphlocmon
unléss at least one hazardous ina
sample from that location meets the criteria
in section 4.2.1.3 for an chserved release to

 the surface water in-water

segment.
4215 - Evoluation: afgmmd water to
smﬁ:cs water: 13 Evalnate

factor category for each type of threat..
BILLING CODE-$580-50-4
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- Detammer.hemmd walet to surface - IRy=Eikelihood of ~lease factor category ground water {5 sface wrater migraten

aler migration componentscore [S,)fera .. . valus for thres -{that iz, drinking aeater, omponent store for Hye vite, -
: vwvatexshed in terms of thefactur étegory human §aod chain, or environmental 1 e site is in more than one watershed:

valoes as follows: ' t) © = Calculate o water to

- | ke ety o e o
: walne forthreati. - M of
T factor category value for ‘i each watershed, using kikelihood zlease.
E_WMQU'&I - 5‘=N€s i ts 5 threa ;n::h Waﬂmmle
Sa= =t ‘Ia'blel—mmthmthespec:ﬁcmlcu]am * Selact the highest ground waterts
SF - . . . poocedure. - surfiace water migration eomponert score

lf&emumoulymemulbdam fumﬂ:ewa\mﬂukenhaudlndamgmt
. " the ground water 3o swsEaoe watsr siprefion &3 the grourd water to surfuce water
where: : component score Tor that watershed ss the eeigration component score for the site.

TABLE 4-25. --GHOUNB WATER TO SORFACE MMWW

/

memm . mm'"“ Value assigned
Likefwiod of Release 10 Aquiter: . -
1. Cbsarved Ralease . d ; 550 -
2. Potontal o Release: -. . - - .
© " 2a Contsnment._ 5 s 10 —
28, Met Precipitation. z . . 10 -
2c. Depth 10 Aquiler : 5 —
2d. Trawel Time._ ] N
ammmmm+&+m_ - . 500 -
3. Liknihood of Release mdmamao_ —— - -850 - -
Waste Charncteristics: --
4. Toxicity/Mobilty/ Persistence fa) B
S. Hazardous Waste Quentily @ —_—
6. Waste Characteristics. w00 —_ =
Targets -
7. Nearest tntaka 50 —rr—
8. Population
" Ba Level { Concantrations . ] —_—
Bb. Level ) Concentraioas o) D —
8c. Potertial Contamirtation L] _
ad.Popdahun{imsata—Bb-t-sc\ . i . —
9 R - 5 —
10.Tugeu(ins?+8d+9) . ) —_—
Threat Score: -
11 mwwmmama:s:mmsm Subject to a maxs of 100} w0 —_—
l'llmfoodcmm‘lhnat .
Likefthood of Relesse: .
l?.Liﬂmodofﬁﬁlease(samvalueaslmem 550 —_—
Weaste Charactaristion: . . ‘
1&Tmyluob&ermemmmﬂw fa) —
14. Hazardous Wasts Cuartity ; {a) -—
15. Wasts Chasacteristics - 1.000 . ——
T "
IS.FoodChajnlmﬁvidual 50 P
17.-Poputationc B :
172 Level t Concentratoas [i+)] -
I7b. Lavel 1l Cc fralions .. N {b} _—
17¢. Potential Human Foad Chain C Rration . 1] _——
17¢Pmﬁrmﬁa+17h+1m [10)] —_—
18 Targets {Lines 16 + 174} {t) PR
Human Food Chaln Threat Score: . '
19. Human Food Chain Threat Scora (Liines 12 x 15 x 181782500, subject o a i o} 100) 100 ——
Environmental Threat
Likellhood of Relaase: .
20. Liketkhood 4t Release {same value as line 3} 2 S50 RN
Waste Characteristics: . E
21 Ecosysiem Tenicity/ Mokility/ Persistence/Bioaccumulation : @ e
22. Hazardous Waste Quantty. - {a} -
23. Waste Characieristics 1,000 —
T . -
24. Sansitve Environments:
24a Lavel § Concentratons ... 1] e
24b. Level ## Concentrasons [i5] —_
24¢. Potential Contarmination o —_
ZMSensnmEmmm(haas&+ 240 4 vy, ) -
25. Tamgets {value fro n fing 24d)... - - iB) —_—
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TABLE 4-25.~GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEEY~Continued

Factor categories and factors Madmum | e assigned 3

value of 550 to that watershed, enter this
value in Table 4-25, snd proceed:to section

* Hazasdous substances that meet the

. criteria for an obsgived releaie to- ground

vaha . :
. ) -
ES.EW_ _"‘Eﬂsﬂ‘.ln_ (;ﬁ:asaoxzsi‘zsmzsoo,'sm ba'mm_ 3 ofGO) . 5? —_—
' Ground Water to Surface Water Migration Compomesit Score for & Watershed
<1- Watorshed Scor* (ines 11 4 19 + 26, subject 10 & ma of 100) —— 100 S
mcmw&mm=mmpmunzh_ammmaﬁeugamum1_d 100 —_—
. : Makimum value :tpish waste charactoristics category,
Do ot round 10 nesrest integer, -
422 Drinking water threaf. Evahuate the *potential to elease factar valve'sathie -~ hovardous substance 23 spesified in section
drinking water threat for each watershed- tikelihood of release factor category value for. 412212 o .-
based ot tires factor categoties: likelihood of  the watershed: Enter the valus assigned in . 422214 Colcilation of toxicity! . -
release, waste characteristics, and targets. Table 4-25, . mebility/persistente foctor velve. First,

. 4221 Drinking wuterthreat-likelibood of 4222 Drinking water threat-waste . a39ign each hazardous substance a toxicity/
release. Evaluate the likelibood of release charocteristics. Evalute the waste . mohility factor value from Table 3-8 {section
factor category foreach watershedinterms  claracteristics factor category for each 3.2.1.3}, based on the vahes pssigned o the
of an observed release factor or a poteatiat to watershed based on two factors: toxicity/ hazardous substance for the toxicity and
release factor, ‘ o ‘mobility/persistence and hazardous waste . mobility factora, Then ussign each hazardous

42211 Observed relense. Establishan quantity. Evaloats onty those harardous -substance 3 toxicity/mobility /persistence -
observed release td the fippermast dquifer as substances available.to migrate from the factor value from Table 4-26, based on-the

* specified in section 3.1.1. if an cbserved - . sourcesat the site to the uppermost aquifer . Values assigned far the toxicity/mobility snd
release can be established for the uppermost {see section-3.2). Suckrhazardous substarices «persistence factors. Use the substance with
aquifer, 2asign an obiserved release factor . *  include: - i “the highest toxicity/mobility/. persisience

factor value for the watershed to assign the
value to this factor. Enter.this value in Table

422133 na obsetved reléase can be witer, - .. T A-25: L
established, assign an obéerved reloase - = Allhazardous substances associated s 42222 Hozardous wasté quantity.
factor value of 0, enter this value i Table with d source that has @ ground water. . - -ASsign the same factor value for hazardous
"4-26,2nd proceed to-section £2212  containiment factor value greater than 0 (see ~ Waste guantityfor the watershed as would be .
| 32212 Potentiolto releas=Bialuate - sectians322. 223, andaza) - ¢ assigned for the uppermost aquifer in section
Poientialtd tefease only Banobserved - . 42221 Toxicity/miobility/persistence. . A2Z Enter this valbe in Table 4-25.
© release canmot be established for-the - - - - For-each hazardous substance, assigna . - . px2223 " Colculation of drinking water .
-uppermost aquiler: Calcudatea potentiel 1o - ‘toxicity factor valve, a mobility factorvalue, M‘W -~ M’ category
- release value for the uppermost aquiferas - s persistence fagtor value, and a‘combined wvalue. Multiply the toxicity/mobility/
specified in section 32 2 and sections 3121 - 1o ity/mobility/persistence factor value as .persistence and hazardons waste quantity
through 3.1:25 ‘Assign the potential to release. - specifiéd in sectiona 4.2.22 13 through -~ Tactor values for thewa!a‘s:!;ed. sbject o 3
value for the uppermost aquifer 63 the 422214, - - o tmaximum product of 1 X104 Baged on this
potential to release facter vatue for the 1422211 Toxicity. Assign atoxicity ~ Product, assign a vahie fram Table 27
watershed. Enter this-valye ir Table 4<25. factor value - {section 24.3.1} 10 the drinking waler threat-

| 42213 Calcalation of drinking.water-
threat-likelikood of release-factor calegory

to each hazardous substance as -
‘specified in section 2413, - - . :

‘waste chatacteristics factorcategory for the

‘ " - 422212 Mobility. Assigs 2 ground: - ;watershed. Enter thiy value in Table4-25.
'value.IF an observed release is established - water mobility factogrva!né,to each -~ - _ 4223 Drinking water threat-targets. :
-+ for the uppermost aquifer, assignthe- - hazardous substancs ag specified insection  Evaluate the targets factor catégory for each
-observed release factor value 2550 asthe . - : - . ?"3‘9"559‘“’3’?&@ three factors: pzarest -
- likelibood of release factor categoryvalue for © 422213 Persistepcs. Assign a surface - Jntake, pc;pulg!lon. “dm T

the watershed Otherwise, asijgn-the .

water pirsistence factor vahie to each”

BILLING CODE 6550-50-M -
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N “TABLE %4-26 .
mxmxmmostunnms;sranca FACTOR VALUES®

: Persisteace Factor Value
Toxicity/Mobility b - - = — ; )
Factor Valug‘ - .o ... %8 o 0797 . 0.D0B?
10.000  © " lios00 . ss00.. . 00 7
2,000 © 1 2,000 - 860 ' 140 7 1.6
'l.ooo;‘ . .'1 _';-,béq' . :.oa e 70 - 0.7
200 - I R S, ‘_ e e
W . e o . 7 0.97
‘20 g » 8 : 14 0.014
19 ] o 4 0.7 'ﬁ-ea.v
2 ; 2 0.8 _ 0.14 0.001a
1 ]1 1 04 0.67 7 x 0%
6.2 _ 0.2 0.08 0.0 12y 0%
8.1 ) j 0.1 0.04 T s_qe# V 7 x 1873
.02 f 0.62 o008 0.001% 1.6 % 19°5
2.01 ; 8.81 0_0d% ) 7 x 16~% 7 x 1076
0.002 i 6002 8 x 10°% 1.4 x 167% 1.4 x 106
0,001 § 0.001 & x 10°% 7 x 1973 7 x w77
2 x 0% 1 2 x 1%;4 8 x 183 1.4 x 1073 1.4 x 1077
1 x 197% g 1x 107% % x 1673 7 x 1078 7 x 10-8
2 x 1073 } 2 x 10-% 8 x 1076 1.4 x 106 1.4 x 1078
2 x 1076 2 x 1076 g x 1677 1.4 x 1077 1.6 x 1079
2 x 1077 2 x 1077 8 x 1678 1.4 x 1078 1.4 x 10710
2 x108° 2x 1078 8 x 1079 1.4 x 1079 1.4 x 10 1t
2 x 10-9 2 % 1079 8 x 10-10 1.4 x 10-10 1.4 x 10712 -
o - i 0 ] o 0

j -
%Do not round to nearest integer.
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For the nearest intake and population
fattors, determine whether the target surface
water intakes are subject to actual or
Potential contamination ag specified in
section 4112, subject to the restrictions
specified in sections $.2.1.3 and 4.22.4.

When the intake is.subject to actual
cobtatnination: evaluale it using Level 1
Coucentrations or Leve! Il conzentrations.
bDeta-mmewhe;h; level applies for tha intake
-, DY compasing the exposwure concentrations

from a sample {or comparable samples} to

. health-based benchmarks as specified in

‘section £1.2.3, excent use only those samples
from the surface water in-water segment and
only those haz; 2yl i

42231 Nearestiatake. Assign a value to
the nearest intake factor as specified in
tection 4.1.2 3.1 with the following
modification. For the intake being evaluated.

multiply its dilution weight from Table 4-13
(section 4.1.2.31) by a value selected from
Table 4-27. Use the resulting product. not the
value from Table 4-13, as te dilution weight
for the intake for the ground water 1o surface
water component. Do not roand this product
to the neavest integer. -

Select the value from Table 427 based o
the angle @, the angte defined by the sowrces
at the site and either the two points at the
intersection of the surface water body and
:hel-milediﬂameringofmymmher
points of the surface water body within the 1-
raile distance g whichewer results in the
largest angle. Figrare 4-3-for =n exaraple
of how to.determine 83 ¥ the surface water
body does not extend 1o the 1-reile ring at one
or both ends. define O using the surface
water endpoint(s) within the 2-mile ring or
any two other points of the surface water
body-within the 1-mile distance ring.-

whiche--.rresuhsinthelalgestahgla

c-Cresterthen tBtoS4. |

TABLE 4-27.—Dhumon WEiGHT

Anglo © {degrees)

0
Greator than O to 18

SPRRRUU

GrogirthanStw090. . - |
Greater than 50 1o | - - S
Geeglorhan 1260182 | |
Grealerthan 16210 198 |
Guws.mmau-m;_.__.,___
Gons han 234 0 200 ]
Gromtorthan 2700308, 7. |
Grem-mmnw.._____.-___.
Greater than 3¢2 ip 360

* Do not round to Aearest integer.

SILLING CODE 6560-50-M -
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FIGURE 4.3
SAMPLE DETERMINATION OF GROUND WATER
TO SURFACE WATER ANGLE

217
 BILLING CODE 6560-50-C
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: TABLE 4-28 )
" IGXICITY/MOBILITY/PERSISTENCE/BIOA CUMULATION FACTOR VALUES®
.Toxicit:y/ ‘
Mobility/ . Biocaccumylation Potential Factor Value
Persistence . - e
Factor Value 50,000 5,000 500 50 5 ' 0.5
10,000 _ 5 x 108 5x107 s5x105° 5x105 5 x 10% 5,000
4,000 | 2x10®  2s 107 2x10% 2x10° 2x10% - 2,000
2,000 1 o1x1® 1x107 1x108  1x10° 1 x106% 1,000
-1,000 5 x 107 5x106  5%x105 5 x10% 5,000 500
800 ' & x 107 4x10%  4x10° 4x10% 4,000 400
706 ” 3.5 %107 3.5 x 105 3.5 x 109 | 3.5 x 10% 3,500 . 350
400 [ 2 x 107 2x10%  2x105 2x10% 2,000 ' 200
200 1 1 x 107 1x10%  1x10° 1x10* 1,000 100
© 140 7 x 108 7 x 105 7 x 10% 7,000 700 .70
_ |
100 5x10% sx10% 5 x 10 5,000 500 50
80 | ax105  4x105 &x10% 4,000 400 40
70 | 3.5 x 108 3.5 & 105:.3.5 x 10% 3,500 350 35 i
40 2x105  2x105 23x10% 2,000 200 20
20 1 x 108 1x16% 1 x10% 1,000 106 10
14 b7 %108 7 x 10% 7,000 700 | 70 E
10 E 5 x 107 5 x 10% 5,000 500 50 5
8 : : & x 18 4 x 104 4,000 400 40 4
7 ! 3.5 x 10° 3.5 x 10% 3,500 150 35 3.5
4 | 2x105 21 10% 2,000 200 20 2
2 1x10° 1 x 0% 1,060 100 16 1
1.4 7 x 10% 7,000 . 700 70 7 0.7

P
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. - TABLE 4:28 (Continued) .
ety ] i LT
Mobilieyy. .. |- - . ~ Bicaceumulation Poteatial Factor Value .- L
.‘ Pefsft_?teme . . R - - - - - - - '_ :'. " "'"—'- 5 ) — -
Factor Walwe | " "s0,000.  's,000- ~ .se0 . 50 " 5.3
0.8 . A x -lo‘!‘ 4,000 - 400 - 40 o i& . 0:. "_

0.7 .l 35x20%  3.500. 350 B 35 s -
0.6 2x10% - 2000 200 . 30 2 6.2
0.2 1x10% © 1000 "0 10 1 L0t )

0.16 . 7,000 700 70 7 0.7 0.07

0.1 . 5,000 500 s0 - 5 05 a.0s

0.08 4,000 400 40 s 0.6 0.04 '
0.07 . -A 35000 T 350 35 35 0.35_--' 0.035

boa f 2,000 " 00 20 2 oz 0.02

0.02 | 1000 - 100 10 t o e

0.014 : 700 g 0.7 v007 0.007

0.01 500 50 5 0.5 o 0es ._ 0.005:
0.008 ‘ 400 40 4 0.4 0.06 . 0.004

0.007 L Y 0.35 035 0.0035
0004 200 20 . 2 02 . o2 o002 '
ofﬁéé. O B 10 T 01 o1 ey _‘
L8.0016 - - T 1 S T 0.7 0,07 “0.007 7:x107%,
‘6001 os0- 5 ‘-o_.s .. 0.05 _,o.‘qo's_--‘ ‘ S‘x.'lbj'["-.
8'x 1074 g 4 0.4 006 0.004" -V‘a x 1074 | ._

Tx104 | B 85 035 0.035. 00035 1.5 x 106

6x 1074 [ oy 2 0.2 082 <.-0.002- --2.x.107% -

223
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TABLE 4-28 (Continued) -

Toxicity/ 7 .
Mobility/ Co Bicaccumulation Potential Factor Value
Persistence - - - -
Factor Value 30,‘090 . 5_,000 o - 500 50 ) 5 ‘ 0.5

2 x 1074 10 - 1 _ 0.1 0.00 - 0.001 1x 1074 -
Lax10% |9 0.7 0.07 0.000 © 7x10%° 7x10°5

1x10% | 5 0.5 0.05 0.005  5x10°% 5y 10-5

8%x100° | & . oa 0.04 0.006 & x10°% 4 x 1075

7x10 | 35 ‘ 0.35 0.035 0.0035 3.5 x 10°% 3.5 x 10-%

ax105 | 2 - 0.2 0.02 0.002 2x10%  2y105

2 x 1073 1 : 0.1 0.01 0.001 1x10°%  1x 103
1.4 x 1077 ] 0.7 c.07 - ~ 0.007 7x10%  7x10% 757106

Bx10¢ |- 0. - 0.04 © 0.004 4x10°%  4x105 4 x 106
-7 x 1076 0.35 0.035 | 6.0035 3.5 x 10°% 3.5 x 1075 3.5 x 106

2 x 10-6 0.1 0.C: 0.001 1x107% 1k 10-5 1 x 106
1.6 x 1006 .| o.05 0.007  7x10% 7x10% 7 x 1076 7 ¢ 107

§ x 1677 { 0.04 €.004 Lx 1074 4100 4% 106 4 g 1077

' -1 , .

7x107 | 0.035 0.0035 - 3.5x107% 3.5x107% 3.5x10°¢ 3.5 x 1077

2 x 107 ; 0.01 0.061 1x10%  1x100 ‘1x10% 1gx10°7
1.6 x 1077 } 0.007 7 x 1074 7x10%  7x106 74 107 7 x 1078

8 x 10-8 E S0.006 4 x 1074 4% 105 4x10°%  4x 107 44 108
7x108 E 6.0035 3.5x 107% 35 %1075 3.55%10°% 3.5x107 35.5x 10°8

2 x 1078 E 0.001 1 x 1074 1x10°2  1x106  1x16°7 1y 108
1.4 x 1078 i 7x10°% 7 x 105 7x10°%  7x107 7y 108 7 x 109

- 22q
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TABLE 4-28 {Concluded)

Toxicity/ t
Mobilicy/ | Bioaccumulation Petential Factor Value
Persistence ,L
Factor Value | _ 50,000 5,000 500 50 0.5
8 x 10-? I 4 x 10°% 4 x 10°% 4 x 1076 x 1077 4 x108 4 10°%
[ o .
2 x 10°% bo1x109 1x 103 1yx108 x10°7 -1 x 108 1 x 109
i . .
1.4 x 1079 - 7% 105 7x 108 74 107 x20°% 7% 109 7% 1010
8 x 10710 b & x 1075 4 x 1078 4 x 1077 x 1078 4 3% 109 4y 30-10
3.4 % 1078} g 1076 7%2077 7x10°8 . 941079 74 10710 4, 3q.12
Cdax ol T 5 a7 7x 108 7109 x 10730 3 4 10711 ;| 44-12
1ax 10712 .} 5 1978 7 x 1679 7y 1073€ 5, 1011 7ox 10712 5 ¢ 44713
1 . .
1 .
a. |- a G 0 0 0
1

8Do not round “to nearest integer.
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where: . ’
A=Di!uﬁmmigh_tudimtment-va!ueﬁvm.

Table £-27. .
’ Vvuaw-mmﬁum'lhbb
: H{hnﬁumh@ﬂmt )
n=Mdmmnutody
types in the watershed, C
If!’Cishaﬂnn!.domtmditbfhe
nearest integer; if PC is 1 or more, round to
. ?ﬁwmmhmhrﬁe
422324 Coknlation velation }
value. Sua‘ﬁefnﬂnruhun afﬁdtmm mfactor
contentrations, Level I concentratinns, and
pownmlwammoomtmndﬂm

sum to the nearest integer. Assign this sum as
the population factor v-.lue for the watershed.
Enter this valoe in Table 4-25,

42233 -Revovrces. Assign u value to the

423291 Toudcity, . Assign a toxicity
factor value tn ench bazardous substance as
specified in section 2411,
wader mobility factor value to each
hazardous sbstanice x5 specified for the
mmw(mmmm

point of eatry and the nesrest fistiery (not the
alamﬁehm bet migration o
path for the wateished fo determine which

caccnmmlation factor value for the
watershed to usaipn the valoe to this factor
for the watershed. Enter this value in Table
425 .
BILLING CODE 8560-50-M
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42322 Harardous
Assign the same factor for hazardous
wasuqnnﬁly.ﬁnﬂhwa&ersheduwonldhe
i in section 4.2.2.2 2 for the -
._wamﬂneat.!nteﬂhis\:flmin-nfz;!ﬁ
- 42323 Calculation of human fo in
threat-waste charocteristics

‘ polential factor vaine
- as follows to assign & valoe to the waste _
: characteristics

mbiéc:goammeﬂxm“.
Buednnﬂuamdpmduét.mawhe
from Tiible 2-7 fsection 2.43.1) t the human
category for the watershed. Eviter this vakne
in Table'¢-25. DL oo

- - Evaluate ivo target fctors for the watershed:
Food ot ot & ety ershed:

| et atond, w.m
lowin " Bppropriate
i g s T e

* ag specified in section £2.23.1. Fae the

4-13. as the dilition weigh! t in asyigning the - -
Tactor value. Do not round this product to the
Dearest Miteger. Enter the value dssigned in. -
Tablé 4-25. R

" 42332 Population Evaluate the

popilation factor for the watershed based an -
three factors: Level | concentrations, Level 11

concentrations, and potential human foad
chaineontaminati%: Determine wgdmf

- these factorsisto applied to ea fishery
-23 specified in section 4.2.3.3, -
423321 Levellomoenbunbns.Asaigns
vah:emth‘is&muaﬁedﬁedinaecﬁon
4.2.3.3.21. Enter this value in Table 4-25.

product, not the valye frem Table © -

. quansity, - -
42421 Ecosystemtaxicity/mobility/ - -

423322 Leveiﬂammuuﬁomhdgn-
a value-to this factor a3 specified in section .
&umm&isuheh'rauem
contemination. Assign a value to this factor
as specified ip section 41.3.3.2.3 with the

that ‘Table 4-13

bt for
- adjustment value

s specified in section 42233 Usethe
not the valne from Table

| tisasthe délution weight for the fishery. Do -

1ot round thi to thé nearest integer.
Enter the value essigned in Table 4-25,

ConCentritions, h
for the watershod. Do ot round His sam to

population factor vabae for the waterslied.
Enater this vilve in Teble 4-25.- - -~ -

waterﬂlreet.ﬂnterthisglalueinfl‘abiei-_zs. .
4242, Environmen ‘thregtiwaste |
characteristics., rigtics. Evaluate the waste : -

wa;uahadhasedontwo&dou':em_ymm_

toxicity/mobility/persistence/
biszecanmlation and'haza:dous waste

persistence/hbacmmuiation? Evgluate all . -

Mhﬂ&um‘?neudi?ﬂﬁembe
evaluated for toxicity, 'mobility/persistence in
lhedﬁnﬁngmm&lutforhmmhed
{seeleeﬁmd.?.z.z.l). :
ecosystem toxicity factor valoe to each

" hazardons substance as specified in section
414211 .

424212 . Mobility. Astign a ground
water mobility factoe value to each
baxardous substance ified &

mbstamen;ig:ﬁmpatlrhrtbeww
lodetgi-miueyhin_hpoﬂim&f'rable_il-wto
ase. Defermi ine the predominant water

category based on distance as specified in

ulﬂegotyuhefutﬁwa érshed: Eater this~ -%A.Fﬁfm_b:mulaﬂm
value i Tables42s. . - .- - L. tont potential factor value to
- 7A234 “Colpulition of human food chisin ch barasdons e berame: :
* . ‘threat scors for a watershed: Multiply the eacd batay aa specified in
. vahies for o uf%e.&m - 424215 i—.r!-ﬁw"” et “@?"““’“
Thien divide by 82.500: Assign the resalting - - hazardous schstance an .
valne, subject to a maximum of 100, s the mobility factor vaine from Teble $-0 (section
humen food chain théat scove for the . - 321.3), based on the values assigned 1othe
. wa&a;bed.ﬁzizrlhis_lmh'l‘tﬂe!_—ﬁ. ~ ‘-hazardous substunce for the poosystem
erivironmental {hreat for fhve-watershed based each hezardovs substance un ecosystem
on three factor categoiies: kelihood of - - . - toxicity/mobility fpersistence factar vaine
- 4241 Brvironpiental threot:likelihood ausigned for the ecosyatem toxicity/mobility
release. Asyign the saime likelihood of release and persistinoe fartors: Then assign each
factor categary valne for the environmental hazardons substance an ecosystem toxicity/
- threat for the watershed as wouldbe mobility/persistence fbicaccumalation factor
assigned in section 4.2:21 3 far the drinking valge from Table 4-30, based on the values

" assigned Tor the ecosystem toxicity, Imbﬂilvf"

 potentilfactus. Select th sabotance with

‘hehidaenecmym!uﬁdtﬂm&ﬂim’ -

" persi {bioeccummlation factor value for

the waterahed and use it to gesign the value
to this facior for the watershed. Enter this
valuein Table 425, .

DILLING CODE $560~50-M
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TABLE 4-29

ECOSYS‘I}E‘! TOXICITY/MOBILITY/FERSISTENCE FACIDR VALUES®

Ecosystem _ Persistence Factor Value
Toxicity /Mobilicy- : -
Factor Value ) 1.0 074 : 0.07” '9.0097. )
10,000 10,000 4,000 700 7
2,000 . 2,000 ‘-soo 140 1.4
1,000 1,000 400 70 0.7
200 ' 200° 80 10 0.14
106 100 40 H 0.07
20 ] 20 8 1.4 0.014
10 10 & 0.7 0:607
2 2 0.8 0.14 0.0014
1 1 0.4 0.07 7 x 107%
0.2 0.2 0.08 - 0.014 1.4 x 1074
0.1 } 0.1 0.04 0.007 7 x 10
0.02 0.02 0.008 0.0014 1.4 x 1079
0.01 0.01 0.0p4 7 x 1674 7 x 1078 ]
0.002 0-002 8 x 10-% 1.4 x 1074 1.6 x 10°%
0.001 0.001 4 x 1074 7 x 1073 7 x 1077
2 x-107% ; 2 % 10°% 8 x 1073 1.4 x 1073 1.4 x 1077
1 x 107% 1 x 10°% & x 105 7 % 1076 " 7x108
2 x 1073 2 x 10°3 8 x 1076 1.4 % 1078 1.4 % 1078
2 x 1076 2 x 1076 8 x 1077 1.4 x 1077 1.4 x 10
2 x 10°7 2. x 1077 8 x 1078 1.4 x 1078 1.4 x 10710
2 x 1078 2 x 1678 8 x 1077 1.6 x 1079 1.4 x 10731
2 x 1079 2 x 10°% 8 x 10-10 1.4 x 10710 1.4 x 10-12
0 0 0 0 0
Do not round to nearest incteger.

231
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.. IABLE G- 30
ECDSYSTEH TOXICITY?HOBILITY/PERSISIENCE}1IOACCUHULAIION FACTOR - VALUESa :

-fEcoﬁystém f__; -

‘Toxicity/ .-
‘Mobili try/
N Pers:.srenqe

‘Factor Value ]

5:0.—0:0 ':-". --7 _-

50 .

" 760
7 400.
200 - .

140,

100 -0 L]

80 .
S0

,;a"

‘14

- .18

0,000 .

3.5 x 108

2 x 106

1w 108

. & x 08 .

7% -1'65

S-x 105. -

r.xms

' 2_5& 103

3.5 w105

REESUS

-“7-xf1ﬁa' -

-Sxm7

) 2x107'

1x 10,7,-
5 % 105.

4 % 108

3.5 x 108

2 x 19?
/ 105

7 x 105
: i"o.-"" '

103 -

10%

< 10% 1
105
105+

10% -

104

5.x 108
2 x 106 .

1 x 108

5 x 10%

4 x 103

3.5

2

;

7

5

x 105

x 10% .

%-10%

. .i,ﬁf )
bex 104

2

1

._7 10“'- B

C R

3.5
x w04

x 104 |

7,000

x 107

x 10%,

x 104"

5 x 105

-"2::1_0_-7’_
1x105
:5x10"5
4 x 104 |

3.5 % 104

2 x 10‘

ii x'iO6
7,000
5,000

4,000

3,500

2,000

- 1,000 -

700

500

400

- 350

..2%7:

100

70

$ 2,000

_f'i,obo '

5x1o"* 5,000

2 x 10% z;'ooo

1x 10% 1,000

5,000 500

4,000 400

3,500 .

700 . 0

- 400 .. 40

350, 135

200 - :20

100 18-

35 - 3

20 . 2

1 1

73507
._2'00‘

100

- 500 © "50.-
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TABLE 4-30 (Continued)
Ecosystem
Toxicity/ Esosystem Bioaccumulation Potential Factor Value
Mobility/ .
Persistence —_— - X ——— o 4
Factor Value 50,000 5,000 - 500 50 5 0.5
1.0 | b sxa0f 5,000 500 50 5 0.5
. 0.8 & x 108 A,boo 400 40 & 0.4
0.7 3.5 x 104 3,500 350 33 - - 35 0.35
0.4 > x 104 2,000 200 . 20 2 0.2
0.2 | 1_;;;_10" 1,000 ‘mor 7 10 1 0.1
0.14 ‘ 7,000 708 - . 70 P 0.7 0.07
0.1 5,000 500 50 5 0.5 0.05.
0.08 . 4,000 40 a0 4 0.4 0.04
0.07 '?_.,500 350 35 3.5 _ 0.15 0.035. .’
" 0.04 | 2,000 S200 T 20 2 0.2 . -0.02
0.02 1,000 .. 00 w1 S 0.1 .01
0.014 , 700 70 ? 0.7 - 0.07 0.007
0.01 | 500 50 ‘_5 7 0.5 0.05 0.005 -
-o.oos l 400 40 & 0.4 'o.oa 0.004 ;
0.007 350 35 3.5 - 0.35 0.035 0.0035 _ :
0.004 f . 200 20 2 0.2 0.02 0.002
0:002 B 100 10 1 01T eor 0001
0.0014 | 70 7 0.7 0.07 0.007 . 7 x 10b
0.001 50 5 0.5 0.05 0.005 - 5 x 10°%
8 x 1074 40 4 0.4 0.04 0.004 4x 104
7 x 1074 35 3.5 0.35  0.035 0.0035 3.5 x 1(13"*‘
& x 1074 2 2 0.2 0.02 0.002 2 x 107%

233
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TABLE 4-20 (Continued)
Ecosysten : ’ . -
Toxicity/ Ecosystem Bioaccumulation Poteniial Factor Value
Mobility/
Persistence - - -
Factor Value | 50,000 5.000 _ 500 50 5 0.5
2 x 1074 10 1 0.1 0.01 0.001 1x 19'4
1.4 x 10°% 7 0.7 0.07 0.007 7x10°% 7075
1 x 10°% 5 0.5 | 0.05 0_005 S x 1674 5 x 1073
8 x 10°5 4 A 0.0 _  0.004 & x 1074 & x 1975
7x10% | 35 0.35 0.035  0.0035 3.5x 107 3.5« 105
4 x 10°3 ; 2 0.2 0.02 0.002 7% 10°% 24103
i :
2x10°° | 1 0.1 0.0t 0.091 1x10°% 1 4193
1.4 x 1073 | 0.7 0.07 ¢.007 7% 107% 7 x100% 7 x 1076
8x10% | 0.2 0.04 §.004 4% 200% 4 %1000 4 ov o008
7 x 10-6 { 0.35 0.03s 0.0035 2.5 % 10°% 3.5 x 10°% 3 5 1076
25106 | o1 0.01 D001 1x107%  1x19°% 14106
1.4 x 1076 0.07 0.007 7% 10°% 7 x 1070 7 x106 7y 07
8 x 10-7 } 0.04 0.004 4% 107% 42105 410 4« 1077
7 x 1077 5.035 0.0035  3.5%107% 3.5 %105 3,54 105 35x 10°7
2x1077 | ¢ ¢ 0% 1x107% 1x10°5 1108 1 ¢ 1T
14y 1077 9.007 7 x 1674 7 x 1073 7x10°%  7x107 7 .108
8 x 1078 | 0.004 4 x 1074 4x 107 4x10% . 4 yx107 4 i 10-8
7 x 1078 0.0035 2.5 » 10°%  35%120% 3.5x 166 3554107 3.5y 198
z x 1078 | 0.001 1> 1074 1x1%  1x10¢ 1107 1 x 1078
-4 x 1078 Pow 1674 7y 1975 :x 1978 Fx10t? s x1w08 74 1079
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TABLE -4-30 {Concluded)y

Ecosystem’ j-
Toxicicy/ } Ecosystem Bioaccumulation Poteatial Factor Value
Hobility/
Persistence : -
Factor Value 50.000 5,000 500 56 5 0.5
8x1w0? . . % x 1075 4x 107 ax106 4x107 44 1078 4 x 109
2 x10°9 - i x 1079 12107 1x10€ 1x107 14108 1 x 10-%
1.4 x 18-7 7 x 1073 7x20% 73107 75100 7,199 ; x 19-10
8 x.10-10 Ax 1073 45108 4x107 6310 4x 100 4y 3o-l10
1.4 x 10710} 7, 496 751077 7x108 75109 73010 4, 10-11
b - ‘ ) -
16 x 10-11 f7x1077  7x10% 7% 10°% 751010 7 x 1071k 3, yp-22
| o
tex10712 g3y 40-8 7x107% 7210710 08l 5 4 902 4 19-13
i _
0 I 0 lij o a 6 o
! -

Do not round to neares: integer.

| ENLING CODE $550-50-C -
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424.22 -Hezardous waste quantity. -
Assign the same factor value for hazardous
waanmﬁtyﬁnﬂlewate?:et:eumldbe
assigned in section 42222 drinking
wa,terthmt.&:mﬂgismluix_:‘rablel-ﬁ.

L ject to a
maximem product of 1 10'%. Based on this
product, assign a value from Table 27
“(section 2.4.3.1) to the environmental threat-
waste istics category for the
watershei&tu-lhevaluginTable.i—ﬁ

substatices in such samples that meet the
<conditions in sections 42.1.3 and 4214
424311 Level I concentrations. Assign a
value to this factor es specified in section
42.4.3.1.1. Enter this value in Table 4-25.
424312 Level Hl concentrations. Assign
& value to this factor as specified in section
4.14.3.1.2. Enter thig value in Table 4-25,

4243.1.3 Potentiaf contamination. Asgign

& value to this facter as specified in section

414313 with the llowing modificatior.
Multiply the appropriate dilution weight from
Table 4-13 for the sensitive environments in
each type of. surface watar body by the
adjustment valve selected from Table 4-27,
a5 specified in section 42231, Use the
resnlting product, not the value fom Table

- 4-13, as the dilotion weight for the sengitive

envitonments in thet type of surface water
body..Do not round this product to the
ne:reninlega-.hm-thevalmassignedin
Table 4.25. .

424314 Caleulation of envirenmental
threat-targets-foctor category vale. Sum the
values for Level T concentrations, Level [f
concentrations, and potential contamisation
for the watershed. Do not mund this sum to
the nearest integer. Assign this sum as the
environmental threa targets factor ca
value for the watershed. Enter this value in
Table ¢-25. -

4244 Colculation of environmental
thmtmreforéwmlsbedmdﬁplythe ’
environmental threat factor category values
for likelihood of release, waste

. characteristics, and targets for the watershed,
'andmdﬂmpmdnctmmeneareslhteger.

Then divide by 82500. Assign the resulting
value, subject 1o a maximum of 60, as the
environmental threat score for the watershed,
Enter this score in Table 4-25,

425 Calculation of ground water to
surface water migration component score Jor
@ watershed. Sam the scores for the three
threats for the watershed (that is, drinking
waler, human food chain, and environmental
threats). Assign the resulting score, subject to
2 maximum value of 106, as the ground water
to surface water migration component score
for the watershed. Enter this scare in Table
4-25,

426 Colculation of ground water to
surfece water migration component score.
Select the highest ground water to smfa&e
water migration component score from the
watersheds evaluated. Assign this score as
the ground water to surface water migration
compotient score for the site, subjéct to a

maximum score of 100. Enter this score in
Table 4-25, .

migrotion pathway scere, Determine the
surface water migration pathway score as
follows:

-lfonlymofdut?ohnfacewatet
migration components overland/
mt;’:uhofmtha water]iucor;l.e
assign score of that component as
suriace water migration pathway score.

* X both components are scored. select the
higher of the two component scores from
sections 416 and 4.28. Assign that score as
them&eewamnismﬁmpaﬁzwaysm. :

5.0 Soil Exposure Pathway

Evaluate the soil exposure pathway based
on two threats: Resident population threat
end nearby population threat. Evaloate both
threats based on three factor categories:
Likelihood of exposure, waste characteristics.
and targets. Figure 5-1 indicates the factors
included within each factor category for each
type of threat. .

Determine the soil exposure pathway score
(S.}in terms of the factor category values as
follows:

-

2
2 (LEJWCI(T)
i=

SF

where: .

LE,=Likelthood of exposare fzctor calegory
value for threat i {that jg, resident
population threat or nearby population
threat). .

WC,=Waste characteristics factor categoty
value for threat i.

Ty=Targets factor category valee for threat i.

SF==Scaling factor,

Table 5-1 outlines the specific calewlation
procedure.

BILLING CODE 6560-50-1%
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TABLE 5-1.—S0I EXPCSURE PATHWAY SCORESHEET
< Madmum Valua
Fac‘prmegamsandfacmts Valug assigned
Resident Population Threat
- Likefihood
1. Likelivwood of Exposure 550 ——
Waste T
2. Tonicity.. @ ——
3. Hazardous Waste Chiantily. a) — .
4. Waste Characteristics 100 —
5. Resident individoal 50 —_—
& Fesidont Population:
6a. Lovel | Concentrations. () —_
6. Levef i Contentrabion: L] J—
7_§¢Mw‘ (nes 6a + 6b) gb; —
£ Resources. 5 j—
9. Temreskial Sensitive Enviconments, {c) —_—
10. Targets (ies 5 + 6 + 7 + 8 + 9) o) -
Resident Popuiation Threat Score
"+ 11. Residant Poputation Threat fines 1 X 4% 10) %] —
.Likefthood ot Exposure
! 12. Attractiveness/ Accessibility 100 —_
13. Area of Contamination . 100 N
14, Likahood of Exposre 500 e
‘Waste
15 Toxicity. @) —
16. Hazardous Wasts Cuantity (a) -
17. Waste Characteristics. 100 ——
" Targets T
18, Nearby individual 1 —_—
19: Popiation Within 1 Mo ® ——
zo;TsyB(insﬁq- 19). o) - -
Sol 21. mm'lmmux 17 x 20). L] —
zzsaemumpamws‘me‘;sa.mn1+mfae.suo.mdmammumonm) 100 ——

mmwhmmm

:Nugnmm
Specific medmum:
" 4 Do not round to nearest &

504 Geneml considerations. Eveluate the
soil exposure pathway based on areas of
observed contamination:

* Constder observed contamination to be
present at sampling locations where analytic
evidence indicates that:

-A hazardous substance attributable to
the site is present at a concentration
significantly above background levels
for the site (see Table 2-3 in section 2.3
for the criteria for determining
analytical significance). and

—This hazardous substance, if not present
at the surface, is covered by 2 feet or
less of caver matetial (for example.
soil).

= Establish areas of abserved
contamination based on sampling locations

at which there is observed contammatmn as
follows:

~For all sources except contaminated
soil, if observed contamination from
the site is present at any sampling
location within the seurce. consider
that entire source to be an area of
observed contamination.

-For contaminated soil, consider both the
sampling location(s} with ochserved
contamination from the site and the
area lying between such locations to
be an area of observed contamination

unless available information indicates
otherwise.

= if an area of observed contamination {or
portion of such an area} is covered by a
permanent, or otherwise maintained,
essentially impenetrable material {for
example, asphalt} that is not more than 2 feet
thick, exclude that area (or portion of the
area} in evaluating the soil exposure
pathway.

+ For an area of observed contamination,
consider only those hazardous substances
that meet the criteria for observed
contamination for that area to be associated
with that area in evaluating the soil exposure
pathway (see section 2.2.2).

If there is observed contamination, assisn
scores for the resident population threat and
the nearby population threat, as specified in
sections 5.1 and 5.2. If there is no observed
contamination, assign the soil exposure
pathway a score of 0.

- 5. Resident Population Threat. Evaluate
the resident population threat only if there is
an area of observed contamination in one or
more of the Tollowing locations:

« Within the property boundary of a
residence, school. or day care center and
within 200 feet of the respective residence.
school. or day cave center. or

« Within a workplace property boundary
and within 200 feet of 2 workplace area, or

mmmmmmmmmmmmmmﬁﬁmmmmdw

+ Within the boundaries of a resource
specified in section 5134, or

« Within the boumdaries of a terrestrial
sensitive envirgnment specified i in section
S135.

If not, assign the sesident population threat
a value of 0. enter this value in Table 5-1, and
proceed to the nearby population threat
{section 5.2).

511 Likelihood of exposure. Assign a
value of 550 to the likelihood of exposure
factor category for the resident population
threat if there is an area of observed -
contamination in one or more locations listed
in section 5.1. Enter this value in Table 5-i.

512 Waste characteristics. Evaluate
waste characteristics based on two factors:

toxicity and hazardovs waste quantity.

Evaluate only those hazardous substances
that meet the criteria for observed
contamination at the site {see section 5.0.1).

5121 Toxicity. Assign a toxicity factor
value to each hezardous substance as
specified in section 2.4.1.1. Use the hazardous
substance with the hishest toxicity factor
value to assign the value to the toxicity facior
for the resident population threat. Enter this
value in Table 5-i.

5122 Hazardous waste quantity. Assign

hazardous waste quantity factor value as
specified in section 24.2. In estimating the
hazardous waste guantity, use Table 5-Z and-
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.« Cousifer puly the irst 2 feet of degth of .
i i i

**_Eitter this vahie f Teble 61

‘ -~ following s targets:

an aréa of observed contamitiation, except as
* Use the volume measure [see section

24.21.3) for thoge of areas of

ination Bsted it Tier C of

- Table 5-2 In evaluating the vohime measure

for these listed aress of observed: .
contamination, use thie foll volume, not just

- Tecessany.
- ton=2,000. pounds=1 cubic yard=4 dnmms=200
gallons. :

the vobume within the top 2feet. )
- .°.U#Mmmmlﬁmﬁ :
24.2.14), not the volume measure; for sl
other lypes of aeds ol observed =
mmmaﬁmwmnfﬁmwhmeuhom
Entec the value aosigned in'Table 5-3. -
TITY. EVALUATION EQuATIONS Foa Som
“EXPOSURE PATHWAY
. - ) . m“. ,
Tier “Mensura ~Units S
A Hazardous - b c
8 [vmwans - ®  wsom
C* |volume(v) . .
" { Suiace: . ¥ s
Drmegd . gelon | VIS0
|- Fanks ang J w1 wizg
| Containers Other .
iy - -
ov.- Area (A) B -
Landm. " | arseo00
Swface” - w1
Surtace Ld AM3
- Land Seetment a2 | Ay
Per | A
" .| Coomininated Soi' | . #2 * | aras000
* Do-not round neaeest i

*Corvent volume to mass when : 1
" € Usa-voluma mensure for gurtace impound-
mmgmmr O dor dry sartace
A " Ter D
mwummw

1 dhum=50 gy

ctorvalues, subject to a maximum
product of 1 % 10%. Based on this product,
assign a vilue from Table 2-7 (section 2431}
1o the waste cherycteristics Eactor cafegory.

terrestrial aensitive environments.
the résident population threat, count cuoly the

* Resident individual—a person living or
attending school or day care onra Property
with an ared of observed contamination gnd
whose residence, school, or day care center,
respectively, is on or within 200 feet of the _

- ares of observed contamination.

* Warker—a person working on a property
with i area of ohserved contaminaticn and -
whmwmkyhamhmwwi&ﬁn‘mfeqt
of the axea of observed contamination. -

* Resources located on an area of
observed contamination, as specified in
... ® Terrestrial sensitive enviroriments
located on an area of observed -

factor based on whether there is s resident
individnql.ugpel:iﬁedinlecﬁans.i.s.)vho
is subject to Level Jor Leve] T

. First, determine those areas.of ohserved.
contamination subject to Level . -
concentrations and those subject 1o Level
concentrations as specified in sections 2.5.1
-8nd 252 Use the health-based benchmarks

. from Table 53 in determining the leve of

contamination. Then assign 8 value to the
resident individual factor as follows: ]
+-Assign a value of 50 if there ig ai Jeast
 ene resident individnol for one ar'more areas
subject toLevel I concentrations. .
* Assign a value of 45 if there is no such

- resident individuals, but theré is at least one

resident individnad for one or more areas

_-subject to Level H concentrations.

* Assign g value of Gif thiere is no resident
individaal. :
Eater the valte assigned in Table 5-1.
$132 Resident population. Eveluate
‘resident population based on two factors:
Level I concentrations and Level-i
applies as specified in sections 2.5.1 and 2.5.2,

- Table 5-3. Evaluate populations sibject to

Level I concenirations a3 specified in section
5.£3.2.1 and populations subjectto Level It

; concentrations as specified in section
it actedl voluma of dums I unavalakle, assuma ) -

51322,

. TaBLE 5—3—HEAL1'H-‘BASED BeENCH-

MARKS FOR HAZARDOUS SURSTANCES
mlSon.sA L . . -

c ingto that concentration that -
corresponds to the 107 individdal cancer risk

_ for dral exposures,

.+ Screening concentration for noncancet
toxicological responses corresponding to the -

" Referenice Dose-{RD} for-ora exposures.
. In evalvating the targets factar category for A o

Count only those persons meeting the

criteria for resident individwal as specifiedin . -

section 5.1.3. In estimating the number of
‘peaple living on propesty with & area of
cbserved contamination, when the sstimate
inbasedontheqnmbe;druidﬂues..
muultiply each residence by the sverage
number of peraons per residence for the
county in which the jesidence is located.
51321 Levellconcentrations. Sum the
nnmberofxéaiduuindividuahubie;tto
Level I concéntrations and multiply this sum
bymﬁmﬁemulﬁngpr@duu&e
value for this factor. Enter this value in Table
1. .

- 51322  Levolll concentrations. Sum the
oumber of resident individuals subject to -
peuﬂeahudywmdmda&euvdl
value for thig factar. Enter this value in Table
E N :

$513.23 Calcelation of resident

populotion factor valve, Sum the factor

values for Level I concentrations and Level I

resident population factor valne, Eoter this
valuein Table 5-1. -

5133 Workers. Evaluate this factor
based an the umber of workers that meet
theawﬁonsll.‘suileﬁa.Asﬁgnavalnefur
these workers using Table 5-4. Enter this
value in Table 5-1.

- TABLE 5-4.—FACTOR VALUES FOR

WoRKERS
Number of workars Assianed
o o
110 100 5
101 o 1,000 10
Groator thas 1,000 15

5134 Resources. Eveluate the resources

- factor as follows:

* Assigna value of § to the resources
factor if one or more of the following is:
present on an area of observed
cantamination at the site: :

B - i A e = . o

+ Assign a value-of 0 ifnone of the above
are present. .o .-

‘Enter'the value assigned in Table 5-1.

5135 Terrestriol sensitive enpvironments.
Assign value(s) from Table 5-5-to each
tetrestrig! sensitive environment that meets
the eligibility criteria of section 5.1.3. - -

Calculate a value (ES) for terrestrial
sensitive environments as follows:

I
ES= X § .
CEE A

whers: _ T
=Value(s) assigned from Yabte 5-5 10

- -terrestrial sensitive environment i. _
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n=Number of tervestrial sensitive
: envMeals meeting section 5.1.3

Bemmﬂxepaﬂmaymmbaseﬂsnlelym
terrestrial sensitive environments is Jimited
. toa maximum of 88, determine the value for
as follows: .

TABLE 5-5.—TERRESTRIAL SENSITIVE
EMVIRONMENTS RATING VALUES

“Tewestin} sansiive ernironments

R

Torrnswial criical habtat* for Foderal

designuied” endangered or nlaa!-

ened species. -
- Nagionn Park .
B;nimahd Fedecal wademzss
mm

Tamuldﬂhmhbomby

' Fodoret - designeted  oF led
mwm 75
Naional Praserve
quusmrmmm

Refuge

100

Cumhabmasdﬂmedmsoﬂ&m
® Limit 1o veriebrata specias.

"+ Multiply the vahes assigned to the
resident population threat for likelthood of
expasure (LE}, waste charactetistics {WC),
and ES. Divide the product by 82,500.

-1 the result i» 60 or less, aysign the
value ES as &eh!mtna! sensitive

envircmments
- If the vesult exceeds 66, calculate a
value EC as follows:

_ {sc? {62.500)
(LE) (WC)

nssign the value EC 25 the terrestrial
sensitive environraents factor valee. Do not
round this value to the nearest interger.

Enler the value assigned for the terrestrial
‘'sensitive environments factor in Table 5-1.

8136 Colculation of resident population
targets factor category value. Sum the values
for the resident individual, resident
population. workers, resources, and
terrestrial sensitive environments factors. Po
not round to the nearest integer. Assign this
sum as the largets factor category value for

the resident popu’ tion threat. Enter this
value in Table 5-1.

S14 Calculation ofm:dentpopu!aaoa
threat score. Multiply the values for
likelihood of exposure, waste characteristics,
and targets for the résident population threat;
and round the product to the nearest intager.
Assign this product as the resident
population theeat score. Enter this score in .
Table 5-1.

52 Neorby population threat Include in
the nearby population only these individuals

" who live ot attend school within a 1-mile

travel distance of an'area of observed
contamination at the site and who da not
meetlhemfatmdentmdmdnalas
specﬁedmsmm

Do-not consider areas of ocbserved
contamination that have an atiractiveness/
accessibility factor value of @ (see section
5211} mevalnalmglhnﬁdvypopnhmn
threat. -

521 L:hehhoadofexposmEvalnate
two factors for the likelihood of exposure
factor category for the nearby population
threat: attractivenessfaccessibility and area
of contamination. :

5211, Attractiveness/occessibilily.
Assign a valne for attractiveness/
accessibility from Table 58 to each area of
observed contamination, excluding any land
assigned to the areas evaluated and use it as

" the value for the aftractiveness/accessibility

factor. Enter this value in Table 5-1.

5212 Arenof contamination. Evalyate
area of contamination based on the total area
of the areasdf observed contamination at the

.~ site. Count only the area(s} that meet the

criteria in section 5.0.1 andd that receive an
atiractiveness/accessibility value greater
than 0. Assign a value to this factor from
Table 5-7. Enter this value in Table 5-1.

TABLE 5-6.—ATTRACTIVENESS/
ACCESSIBIUTY VALUES
Area of observed contamination A?g:d
Designated recreationa] atea..—. e 100
Reguiarly used for public racreation {for
ampla, fshing, hiing, softball).....] 75
Accasside and unique recrestional area
{for example, vacert lots in orban
75
Moderately accessible {may have some
gravel road]), with some public secred-
tion use.. 5
Slighlly accessible {for example, ex-
tremely rural area with no road im-
provemanty, with some public recraa-
Hon use..... ... _ 25
Accessihle, with no public recrestion
use i 10
Surounded by maintained fenco of
combination of maintained fonce and
nannlbmiels._ 5
Inxccessibia 1o public, with no
ewdanceolnmcmaﬁmuse___w o

TASLE 5-7.—AREA OF CONTAMINATION
FACTOR VALUES

Total area of e arees of chearved
* Contarination (squane leol)

Table 5-1.

TABLE 5-8.—NeEARBY POPULATION LiKEL-
HOBD OF EXPOSURE FACTOR VALUES

Ama of h acoesshifity
Contamination factor factor value

e 00175{50 251 10|50
100.____..___..L500L500375250125500
0. . . }500|375]250|125] 50 |25|0
&0 75 |250[125150 125 15 |0
40 250112550 [251 5 |5 |0
20 25j50125j5]51{510
5 5012515155 ]51}0

522 Waste charocteristics. Evaluate
waste chatactesistics based on two factors:
toxicity and hazardous waste quantity.
Evaluate only those hazardous substances
that meet the criteria for observed
contamination {see section 5.0.1) at areas that
can be assigned an stiractivenessf
accessibility factor value greater than 0.

5221 Toxicity. Assign a toxicity factor
value as specified in section 2411 to each
hazardous substance meeting the critesia in
section 522 Use the hazardous substance

" with'the highest toxicity factor value to

assign the value to the toxicity factor for the
nearby population threat. Enter this value in
Table 5-1.

5222 Hozardous waste quantity. Assign
a value io the hazardous waste quantity
factnr g3 specified in section 5122 except:
consider only those areas of observed
contamination that can be assigned an
attractiveness, accessibility factor value
greater than 6. Enter the value assigned in
Table 5-1. .

5223 Calculatron of waste

characteristics value.

factor category
-Multiply the toxicity and hazardeus waste

quantity factor values. subject to a maximum
product of 1:X19 . Based on this product,
assign a value from Table 2-7 (section 2.4.3.1)
to the waste characteristics factor category.
Enter this value in Table 5-1.

§.23 Targets. Evaluate the targets factory
categery for the nearhy popalation threat
based on two factors: nearby individual and
population within a 1-mile travel distance
from the site.

5231 Nearby individual. If one or mor
persons meet the section 5.1.3 criteria for a
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resident individual, assign this factor a val TABLE 5~9.—NEARSY INDVIDUAL FACTOR Based on the number of people included
of 0. Enter this value in Table 5-1. : VALUE ; within a trave! distance calegory, assign a
If no person meets the critetia for a distance-weighted population value for that
resident individual, determine the ahortest : Travel distance tor nearby indidual | Assignod - Pravel distance from Table 5-10.
fravel distance from the site to any residence (miles} ) vaiue Calculate the value for the population
onehooblndetgmhing&e&ave!disnnu. withits 1 mile factor (PN} as follows:
measure the shortest avesland distance an Greater then 0 to ¥ n - 1 3 ‘
-imﬁﬁdnalwaddmdﬁmareﬁdmor Graater than 1 1o 1 0 PN=— X W
schaol to the nearest area of cbserved o i i=
contamination for the site with-an » Assign a vaiue ol O H one or more parsons meet © where: - o
amacﬁv:‘;a:rsfamibﬂity factor value: the secton 5.1.3 criteria for residant indvidust W, =Distance-weighted population value
greater 0. If theve are no natural barriers L , L N . : ‘ Tabla 5- travel distance
1o travel, measure the: travel distance as the 3232 Population within 1 mile. vel mbr 10 fortrs o : _
shartest straight-tine distance from the tunmine the population within each travel I PN s dons than 1, do not round it ty the
residence ox school to the nrea of observed distance category of able 5-10: Count _- Dearest integer: if PN is 1 or more, roomd to ~
contamination. If natuvél barriers. exist ffor Tesidents and students who attend schoot the néatest integer. Enter this value in Table
a river). messure the travel distance ;‘MMWMWMMM 510 ’ :
as the shortest straight-line distance from the 0se people Mﬂm'—‘d_ in the resident 5233 Calculation of nearby population
residence or school o the neqrest population threat. Determine travel distances mfm&rm?ahn-hﬁ"ﬂlm
point and from there as the shortest siraight- as specified in section 5.231. - for the nearhy individual factor and the
- line distance to the aren of-ob En estimating residential population, when population within 1 mile factor. Do not tound
contamination. Based on the shortest-travel the estimate is based on the number of - this sum to the nearest integer. Assign this
diktance,qﬁmavalue&omTqbles—stoihe midmc.mulﬁplynchluidenoebytbe mmastheﬁbeb&ﬂorcabsmv'-"ﬂlﬂeﬁr
nearest individual factor. Enter this value in average number of persons per residence for the nearby population threat. Entes this value
- Table s-1. T SR the county in which the residence is Jocated. inTables—z. -
- B _ Tasus 5-10.—DISTANCE-WEIGHTED POPULATION VALUES FOR NEARBY POPULATION THREAT *
S R HNumber of people within the trave distance category
Teavet 3 y kg o ool ' . : ; 10001 | 30001 ] 100001 {. 300,001
TS Lol von [now] %e | we | e T | B | o [ e [ |
Groatar mém'x:..._-..__._._jj:' dot o 04 10 4 {13 41 130 @ | 13 4081 | 13034
Groator then % 1o %5 ~Jol oos az | .07 2 7 0 &S 24 | 652 | 20m | gﬁ;:
Greater than !i-ut-—-_-‘_..__........_l ¢ o092 o1 .l a3 1 3 10 n 102 326 | 1000 .

* Round the numiber of present within & travel distance 10 nearast § - Do not round

' 524 . Coloulation of nearby pepulation
threatsmrei Multiply the vatues for
o

resulting valye, :
a3 the soil exposure pathway score (S,). Enter
this score in Table 5-1. -

60 Air Migration Pathway

Evaluale the air migration pathway based -
on thitee factor categories: likelihood of .
release, wasté characteristics, and targets. .
Figute §-1 indicates the factors included
within each facter tategory.- : ‘

Determine the air migration pathway score
(S.) in‘terms of the factor category values as
followa: .

" IRNWCKT)
- =

5,

where:

tho essigned distance-weighted: poputation vakie to

LR=Likelihood of reledse factor category
WC=Waste characteristics factor category
valpe, - e

f:Taxgejs factor category value,

“SF=Scaling factor.

Table 6-1 outlines the
procedure. .
BILLING CODE 6550-50-4 -

speciiic calculation, -
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TABLE 6-1.—~AR MIGRATION PATHWAY SCORESHEET

Facior categoes and tactors

25, Particulate Potersial to Red

) hwummmmawm

N

aumunmmudm tand 25} -

|

’ad. Population (Enas 82+ 8b-1-8c)

[T

I i

§ 2222 oz2en 8 gEm 4EEE 4 35

'mmwmmdmm iCE CABgOrY,
vaiue not appicabla.

* Chemical analysis—an analysis of air
samples indicates that the concentration of

release and the particolate potential to
release for each aquree at the site. Select the

o ¥ >
:&Wmmm tactos. m:«.mmmmmmmmsmwamu&

8.1 Likelihood of Releass, Evaluate the Embienthazardoussnbstanm{s)has ighest potentia} to release value teither gas
erl_ihoodofn!easeﬁdmcalmyinhmms inmsedsiglﬁﬁcanﬂyabovethehackgmmd m,Mth ’
of en observed refease factor or g potentisl to  concenteation for the site [see section 2.3). - evaluated and assign that valne as the site
‘releasefactor. . Some portion of the significant increase must Potential to release facior value oy specified

&uedarg:avedmmliam. _Estahlis!;an be attributabie to the site to establish the below. -
observy ease to the etmosphere by observed relegse. . - N
" demonstrating that the site hasreleased a ¥ am observed release can be established, 121 Gos potential to refease. Evahiate
hazardous substance to the atmosphere. Base  agwign an ohserved release factor value of 2as poteatial to release for those sources that :
- this demonstration en either; 350, enter this value in Table 6-1, and contain gaseous hazardaus substances—that
-Dilactobmaﬁon—amtaial{for Prbceedto‘&ec&;:&!ﬁ.ﬁm‘)hemd mthosehazardm;a;nbshnmmlhsvﬁpm
example, particelste matter) that contaizs release cannat establighed, assign an Prssure greater than or eqnal to 2077 torr.
one or move burardous substances hes heen observed release factor value of G, enter this Evaluate gas potential to release for each
seent entering the atmasphere directly. When  value ir; Table 8-t, and proceed to section source based on three factors: gas
evidence supports the inference of a relegse 612 contaitment, gas source type, and gas
of & material that containy one ar more _ 512 Potenticl to release. Bvatuate migration patential. Calculate the gag
kazardons by the gite to the potential o release only if an chserved - otential to release value as flustrated in
aunosphere, demonstrated adverse effects release canaot be established. Determine the g‘a‘ble B—Z Comibine s with similar
accumuhtedwilﬁthatre!eaumaybensed putenﬁallomleasefaaorvalnefortheﬁte T _DmiDine sources L
to establish en observed release. by separately evaluating the gaspotential 1 Characteristics into a single source in

-evaluating the gas potential to release

factors.

TABLE 6-2.—GAS POTENTIAL To BELEASE EVALUATION

. *
Sowrce Source type Gas! mm"'m“ Gasm:smmm" r“ mﬁ?&é‘g Sum Gas source value
A B B+0 AB1C)

1. SR

2 et oot
3,
4,

5. —
6.

7... .

B.... - l : I —

Gas Potente? 1 Relaesa Factor {Setect the Highes: Gas Source Vaiua) —_—

"EnleraScmeypeﬁstethath—a.
" Enter Gas =

*Enter Gas My

Factor Value Fom section 6 1211,

“Enter Gas Source Type Factor Value from secdion 6.1.21.2
Migration Potential

Factor Valua fom secton §3.2135
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61211 Gos containment, Assign each
source a valbe from Table 6-3 for gas
containment. Use the lowest value from

Table 6-3 that ap,_.ies to the

source, except:
assign a value of 10 if there

is evidence of

TABLE 6-3.—Gas CONTAINMENT FACTOR VALUES

biogas release or if there is an active fire
within the source, :

Mmmmmw' Estad below " 10

Evidendhiwnsmhse_ 10=.

G;A?eﬁu%m 16+
ﬂmmmﬁm‘ - wwmwmmm 0

mmmwmmwmmmmmuWhmmm 7

Swumﬁmm;,wmwmm - o
Cover .
oSmm!tsum Wvﬂhﬁﬁeab&eﬂsﬂ [}
2 Souwve igntly vegetated with much eposed sof 3
. Summdenau 7
Uncontaminated sod cover 1 fool and >3 feet: .
- -Sumhqﬂyw essentially no exposad soit
—Cavesaupemhgsﬂigraﬁm' 3
—Comsﬂqpenumbgausgm'wum | 7
* Source Wmmwmmmsﬁmmmbgamm' 7
« Other 10

UWWW(IM
-memwumwsﬁwmmmmbgsmm' 7ﬂ
- B 1

TMMWWMWMMWMMMW' wnmmmh, 7

consists solaly of intact, sealed containers
- MMMW&:WWWW g
* Other
'Tlummhemedim
® - mwmmmwmmwmmﬂommm
61212 Gas,samuetype.Asﬁgna_valne TABLE 6-4.—-Source TYPE FacTOR -Basedonlhissm.assignthehazardnua
forgissomtypetoeachsmast‘onm N VN-UES"-COncluded' ﬂubs!_nueea?alueﬁm'l‘able&-sfor
ODehmniaeifﬂxe.souroemetsthe . 838 migration potential.
mmnnmnzereqllmembasedonlhe o . . Assign & value for gas migration

source hazardous waste quantity value (see A%’.:” potential to each sonrce as follows:

section 242.1.5). B the source teceives a Source ypo - ~Seléct three hazardogs substances

source hazardaus waste quantity value of s -~ Gas § Pastic- associated with the sonrce:

ormum.coasidsitemcetomeetthe Slate W

N . £ - —-Ifmmelhantheesaseoushaza:daus

FUnIAt size requiremen . . ey _ s substanne;canbeassaciatedwith

. lfﬂlesomcemeelnthemxmmums:ze * Evidance of biogas —di 33 | 22 the source, select three that have

requirement, assign it o value from Table 5-4 ~ No évidence of biogas rolcase . | 11 22 . the highest gas migration potential

10r 808 souwe type. ) H?Taﬁrgspze._._A | 8 | 28 valiea, T8
. Ifthesomcedoasnotmeettheﬁlinimum * Scrap metal or pnk ple_ 1 & 17 --If'fewerthmithreega'semm
sizerequirement.ahsignitavalueofoforgas ‘Tashple .~ 1 g 6 hazardous can be

‘source type. - Chomical wastapiie._.___ ] 43 4 28 associated with & source, select all

. S *Ohorwastaples.___ 1471 o of them,
Ifnosoumeatﬂlesnemeelslhemmmnm Surface  impoundmants  (buried/ Py igration potential
size requirement, assigr each source at the backfilad;: ﬁv:lm ?mm npoled

Site & value from Table 6~4 for gas source . fl\:duudh;gnm..__ 3 2222 h m!”s’a*ed! : selec

e Surface impoundment {not buied/ | -Basedonlhis'average_ value, assign the

bacikfited): . source & gas mgration potential value
TABLE 6-4.—SOURCE T¥pE FacTon :g;"w . ;g 2 from Table 57,
Vaues Cther types of sourcas, not atse ol o TABLE 6-5.—VALUES FOR VaPoR
where specified PRESSURE AND HEMRY'S ConsTANT
Assigned 81213 Gasmigration potential Evaluate Assignad
Source ype value this factor for each source as follows: Vapar pressure (Tom) valge
Partc . Assignavalueforgas migration
Gas | ate potential to each of the gaseous hazardous Greamrthan:g_-,—"ﬁ__..._,, 3
- - substances associated with the source (see ,Gao_m‘b :’.E’,‘ e f

Actvofwosme . 144 | 35 section 2.22) as follows: lestanygs T 0

Bumpt o o "1 | 2 —Assign velues from Table 6-5 for vapor .

W o tanks (Buried/below. | bressure and Henry's constant to each -
* Evidence of biogas release __| 33 | 55 ?mﬁ";";‘em‘m_ 3"'} Henny’s constant gatm-m*mof) Assigned
» No evidence of biogas refeasa_| 11 | 39 constant cannol termined for ¢ ‘

Containars or tanks, not elsewher, hazardons substance, assign that Greatorthan o> 3

—] 28 14 hazardous substance & value of 2 for Greater than 10-5t 101, 7 P

Contaminated soi {exchuding tand the Hetiry's constant component. 10 "0 10~5_ e, 1

X" . 19 2z —Sum the two values assigned to the Lessthano-r T - 0

Landfarm/iang 'eam“‘-*'"——m] 28 22 hazardous substanca.
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TABLE 6-6.~GAS MIGRATION POTENTIAL -

TABLE 6-7.—GAS MIGRATIN POTENTIAL

those sources that contain particulate

AZARDOUS SUBSTANCE Vi —Concluded  hazardous substances—that is, those
_YhussroRa ° AHIES FoR e Sounce hazardous substances with a vapor presscre
im of values 4 L3 Assigned migration potential . Tess than or equal to 10~ 1o,
st "m‘z% A » oor thres hazardous Assped Evaluate particulate potential tq refease for
: Stiistances » each source based on three factars:
M o particulate containment, particolate source
o s ity i type, and particalate migration potential
tors no Mwmw 17 Calaiate the particulate potentia! to release
Sore ! *  lewer than thyee hazardous substances canbe  Value as itlustrated in Table 6-8. Combine

the highest product calculated for the sotrces
evaluated and assign it as the g4 potential to
release value for the site. Enter this value in
Table 6-1. ’

6122 Particulate polential to refease.
Evaluate particulate potential to release for

- ‘ - Rssocialed with the surce, compul the. average - sources with similar characieristics into 2
. . w.wmmmmnmm _ui i : £ te
TASLE 6-7.—GaS MIGRATION POTENTIAL  be assocad. - ;‘:“e ?"lmgf‘:‘m“‘e particola
VALUES FOR THE SOURCE 61214 Colculation of gas potential o 81221 Porticulate containment. Assign
o relegse valve, ine the gas potential to  -each source a vaiuve from Table 6-9 for
Avm,,a,md Jars migration potentiak Assigned  release value fof each souce as Hlustrated in ~ particulate containment. Use the lowest value
e azardoss vebe  Table 8-2 For each source, sum the gas from Table 8-8 that applies o the source.
: : T source type factor value end gas migration 61222 Particulote source type. Assign 3
Uo<d 0 potential factor value and multiply this sum value for particulate source type m_each
3w<s : : § . bythe gas containment factor value. Select source in the same manner as specified for

gas sourcea in section 8.12.3.2
61225 Particulote migrotion potentici.
Based on the site location, assign a vaiue

- from Figure 6-2 for particnlate migration

potential. Assign this same value to each
source at the site.

TABLE 6-B.—PARTICULATE POTENTIAL TO RELEASE EVALUATION

Source type *

Partcutatn
comainment tactor -
valuer*

 Tactor value ¢

value

I

A -

B+0) AB+O)

* Enter a Source-Typa ksted in Table 6-4,
:Emsr s ze-ei’ mem
4 Enter Party Wigration bor

i

section 5.1.221,
Soction 65222

Patentiat Fector Vatue from section 61223,

TaBLE M_;Pnnnwum CONTAINMENT FACTOR VALUES

Particutaty comainmant description

aubstances totally covered by fiquids ‘ :
wmmmmwmhmmm
vaable, regularty nspected, maintained covar -

R F-

id of

o

Uncomaninated_saﬂowarz Homand;:ileet

- mmwmwmwm

type rasistant 1o gas mégration *

~—Cover soil
—Caver

snatypenumn!oganigraﬁm*ormknwn
- mmwﬁmmwwwmsﬁm. i

SNNw

Zuoo ~uzw

* Consider moist fne-grained and saturated coarse-grained soils resistant to @as migeation. Considar all other soiis Ronvesistant
RLUNG CROE 6560-50-M
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FIGURE 6-2.—PARTICULATE MIGRATION
POTENTIAL FACTOR VALUES—CONCLUDED

Location potantial
Hawanan Istands
Hio, Mawax____ . | 0
Honolehy, Qahu .. | 17
Katwdii Mowsi_..._ . 17
Lanai 17
Lo, Kaual . 11
Molokai = — 17
Pacific isfands '
Guam. [
Johnstontstand__._.. | 17
Korordsland,-.o 1 1)
Kwajalin lstand... | [
Mujuro, Marshall andg. 0
Pago Pago, American Samoa....___| 2]
Ponape island 0
Truk, Carchine lslandds .- | o
Wake isiand 17
Yap Istand 0
Anchoraga L 17
Annatte - ]
. Bamow ; — 17
Barter sand. . ] 17
Bethel 17
Bettfes A7
Big Dedta 7
Cold Bay___ ‘ &
. Fairbanks 17
Gullana 17
Homa'_.,.__._-..-____..__,,..._. 1t
Ju o
King Salmon. ; "
Kodiak ]
Ku&hn“.;m____. 17
- MoGratty 17
Nome, _ 4o
StPaviisiand.. " " t1
Talkestna B
Uratake 7
Valdez | [+}
Yakutat o
American Virgin lstands
L S 17
51 John, .- - 1t
StThomas ... _ 11
Fuento Fiea
Arectho J €
Cooso.. .~ T ]
Fejardo. i 11
H . — 6
tssbelaStation m
Ponca. - i7
Saduan_____ T 11

- Far site Jocations not on Figure 8-2, and for
site locations near the boundary points on
Figure 8-2, sssign 2 value ag follows, First,
calculate a Thomthwaite P-F index using the
following equation: :

12
PE= ¥ 115{P,/ (T,-10) 1 19/
i-1

wrere:

PE=Thomthwaite P-E index.

P,=Meean monthly precipitation for month i,
in inches,

- Ti=Mean monthly femiperature for month i

in degrees Fahrenheit; for anymonth

having a mean monthly ‘temperature jess

than 274 °F, use 284 °F. o
Based on the calculated Thomthweite P_g
index; essign a-source particulate migration
Dotential vaiue to the site from Table 6-1¢;
Assign this same value to each source at the
site. .

TABLE 6-10.—PARTICULATE MIGRATION

. POTENTIAL VaLues:
Thomthwaits P-E index . Assigned
Greater than 150 T o
B85 oy 150 g -
SOhlamﬂ‘wias____..ﬁ.__....._‘_..., it
Less than 50 . 17

61224 Colculation of particilate
potential to reloase valve. Determine the
particulate potential to release value for each
source as llustrated in Table 6-8. For each
source, sum its particulate source type factor
value and particnlate migration potentia}  ~
factor value and multiply this sum by ite
particulate containment factor value, Select
the highest product calculated for the sources
evaluated and assign it as the particulate
potential 1o relezse value for the site. Enter
the value in Table 8-1.

6.1.23 Caiculgtion of, potentia] to release
factor value for the site. Select the kigher of -
the gas potential to releage value assigned in
section 8.1.21.4 and the particalate potential

" to release value assigned in section 8.1.2.2.4.

Assign thevalue selected as the site potential
1o release factor value. Enter this value in
Table 6-1. .

813 Calculédtion of Kkelihood of release
fector category volue. 1 an chserved release
is established, assign the observed release

factorvalue of 550 as the likelihood of release

factor category vaine. Otherwise, assign the
site- potential to release factor value as the
likelihood of release factor category value.
Enter the value in Table 6-1.

8.2 Waste characteristics. Evaluate the
waste characteristics factor category based
on two factors: toxicity/mobility and -

ous waste quantity. Evaluate anly
those bazardous substances gvailable to
migrate from the sources at the site to the
atmosphere. Such hazardous substances
include:- . .

* Hazardous substances that meet the
criteria for an observed release to the
gbmosphers. :

* All gaseous hazardous sebstances

- associated with a source that has a gas

containment factor value greater than o {see
section 222 223, and 81.211)

* All particulate hazardous substances
associated with a source that haga’
particulate contaiwnent Factor value greater
than O (see section 2.2.2, 2.23, end 81271}

821  Toxicity/mobiity. For each
hazardous substance, &33ign a toxicity factor
value. a mobility factor velue. and a
combined toxicity/ mobility factor value as )
specified below. Select the toxicity/mobility
factor value for the air migration pathway as

- specified in section 6.2.1.3.

82131 Toxicity. Assign a toxicity factor
valae to each hazardous substance as
specified in section 24.1.1,

6232 Mobility. Assign a mobility factor
value.to each-hazerdous substance as .
follows: ’

* Gaseous hazardous sybstance.
~Assign a mobility factor value of ito

each gaseous hazardous substance

that mests. the criteria for an observed
release 1o the atmosphere.-

-Assign a mobility-factor vafve from ~
Table 6-11, based on vVapor pressure,
to each gaseous bazardous substance

-that does not meet the criteria for ag
abserved release.

Particulate hazardous substance.

—Assign 2 mobility factor value of 0.02 to
each particulate hazardous substance
that meets the criteria for an observed

‘release to the atmosphere.

—Assign a mobility factor value from
Figure 6-3, based on the sits's location,
to each particulate hazardous
substance that does not meet the
criteria for dn observed release,
{Assign all such particulate hazardous
substances this same value.}

~For site locations not on Figure 6-3 end
for site locatiohs near the boundary
points on Figure 8-3, assign a mability
factor value to each particulate
bazardous substance that does not
meet the criteria for an observed
refease ag follows: ’

—Calculate a value M:
=0.0182 {U3/{PE}?)
where:
Y=Mean average annuat wind
" speed (meters per second).
" PE=Thomthwaite P-E index from
) Section 6.1.2.2.3.
~Based on the value M, assign a
mobility factor value From Table 6-
12 to each particulate hazardoos
substance. ' :

* Gaseous and particalate hazardous
substances. ) .

. ~For a bazardous substance potentially
present in both gaseous and
particulate forms, select the higher of
the facter values for gas mobility and

- particulate mohility for that substance

- and nssign that value as the mobility
factor value for the hazardons
substance. '

8213 Calculation of toxicity/mobility
factor-vatue. Assign each hazardons
substance a toxicity/ mobility factor value
from Table.8-13. based on the values
assigned to the hazardous substancé for the
toxicity and-mobility factors. Use the
hezardous substance with the highest

* toxicity/mobility factor valuetg asslgr .

value to the toxicity /mobility factor for the
Bir migration pathway. Enter this value in
Table 6-1.
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TasLE 6-11—Gas MOBILITY FACTOR - TABLE 6-11.— AS MOBILITY FACTOR * Do not round to nearest integer.
: Vawes - - VaLues—Conciuded
Vapor pressure (Tom) m\ed ) Vapor prassure (To) - w
Greaterthan 107 — -} 10 Greator han 1077t 1073 ... 1 QuoQ2
Greater than 10-3to 1675 _, 0.2 lessthanorequal 10~ ]  6.0002

Grea'w han 1001077 .. o2
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~ FIGURE 63
PARTICULATE MOBILITY FACTOR VALUES*
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FIGURE 6-3.PARTICULATE MOBILITY FIGURE 6-3.—PARTICULATE MogiLITY TABLE 6-12.—PARTICULATE MoBILTY
FACTOR VALUES—CONTINUED FacToR VaLt _s—ConcLupen FACTOR VALUES
Particutated Pasticutatad " Assigned -
Location assigned =.h, Location w“m vake* .-
vakig
value Greatar than 1.4 X 1072 a02
. . Greater than 44 x 10730 ____|
Pacific 1siands - American Virgin islands T % 100 0.008
Pt 0.0002 St Croix 0.000& Groator than 1.4 3 10720 _ |
Johnston fstand 0.002 St Joha 00002 | - 44 1072 0.002
-Karor istand " 0.00008 St Th 0.0002 | Groatr than 4.4 x 1010, .
Kwajalein tsignd 0.0002 14 % 103 . 0.0008
Muparo, Masshalifslends 1~ 9.00008 Geeater than 1.4 X 10w .
Fago Pago, Americn'Samoa..——..{  0:00008 4.4 x 1074 0.0002
Ponapelsland ... .. | 000002 Greatorthan 44 3 100}
Took, Carolina telands | 2.00008 14 x 10 2.00008
‘Wake Istand._.. - 0.002 Less than orequal 10 4.4 X 1070 0.00002
Yap tstand 0.00008 ‘
* Do not round o nearest intager.
TasLE B-13.—ToxICITY/MOBILITY, FACTOR VALUES *
Toxicity factor value
i factor value
Mobdky . 10,000 | 1,000 100 10 t o
10 10000 1000 | t00 10 1 [N
02 2,000 200 20 2 0.2 o
0.02 200 20 2 02 002 0
€.008 -] 8 a8 o008 0.008 Q
0.002. 20 2 02 002 |0.002 L]
9.0008. 8 08 | . coe Q.008 | 0.0008 a
0.0002 2 02 002 10002 100002 | O
0.00008 08 008 | 0008 ] 00008} 000008 | o
0900002 : 02 0.02 0002 | 0.0002 | 0.00002 | O
* Do nat réund to nearest ineger. - '
622 Harardous waste quantity, Assign a i one or more samples meet the criteria for categories, up t¢ and including the
hazardous waste quantity factor value forthe  an observed reléase to air or if there is an population anywhere within the

air migration pathway as specified in section
242 Enter this value in Table 8-1. -
8.23 Colculotion of waste characteristics
factor categary vafue. Multiply the toxicity
mobility factot valye and the hazardons
wasiz quantity factor value-subject 1o a
maximum product of 1 X 108 Based on this
product, assign a value from Table 2-7
{section 2.4.3.1) to the waste characteristics

" factor category. Enter this value in Table 8-1.
. 83 Torgets. - ’

Evaluate the targets factor category based
on four factors: nearest individual,
population, resources, and-sensitive
environments. Include only those targets {for
example. individuals; sensitive environments)
located within-the 4-inile target distance
limit, except: if an observed release is
established beyond the 4-mile target distance
limit, include those additional targets that are
specified below in this section and in section
6.3.4.

Evaluate the nearest individual and
population factors based on whether the
target populations are subject to Level §
concentrations, Level If concentrations. or
potential contamination. Determine which
applies to a target population as follows.

H no samples meet the criteria for an
observed release to air and if there is no
observed release by direct observation,
consider the entire population within the
4mile target distance limit to be subject to
potential contamination.

observed releace by direct observation.
evaluate the popnlation as follows:

- ¢ Determine the most distant sample
Iocation that meets the criteria for Level I
concentrations as specified in sections 25.1
and 252 and the most distent location {that
is. sample location or direct shservation
tocation] that meets the criteria for Level B
concentrations. Use the health-based
benchmarks from Table 6-14-in determining
the level-of contamination for sample
locations: If the moat distant Level 1T Jocation
is closer to a source than the most distant
Leveli sample location, do not consider the
Level Il location.

* Determine the single most distant
location {sample location-or direct
observation location) that meats the criteria
for Level I or Level I concentrations.

+ If this single mest distant location is
within the 4-mile target distance limit,
identify the distance categories from Table
6-15 in which the selected Level 1
conceatrations sample and Level I
concentrations sample [or direct observation
locition] arelocated: * .

~Consider the target population
anywhere within this furthest Level I
distance category, or anywhere within
a distance category closer to a source

_at the site. as subject to Level |

cancentrations.

~Consider the target population located
beyond any Level I distance

farthest Level Il distance category. as
subject to Level I concentrations.

~Consider the remainder-of the target .
population within the 4-mile target .
distance limit as subject to potential
contamination. :

« If the single most distant location is
beyond the 4-mile target distance limit,
identify the distance at which the selected
Level ] concentrations sample-and Level I
concentrations sample (or direct obsetrvation
location) aze located: :

~If the Level ¥ sample location Is within
the 4-mile target distance Kmit, identify
the target population sibject to Level 1
concentrations as specified above.

~If the Level I sample location is beyond
the 4-mile target distance Hmit,
corisider the target population located
anywhere within a distance from the
sources at the site equal to the
distance to this sample location to be
subject to Level 1 concentrations and
include them in the evaluation.

~Consider the target population located
beyond the Level 1 target population,
but located anywhere within o _
distarce from the sources at the site
equal to the distance to the selected
Leve! I location. to be subject to Level
i concentrations and include them in
the evaluation.
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" Domnot mclude any target populition as
subject to pot-ntial contamination.
TABLE 6-14.~HEALTH-BASED
BENCHMARKS FOR HAZARDOUS
SUBSTANCES 8 AIR

* Concentration comresponding fo National
Ambient Air Quality Standard (NAAQS).

* Concentration. comresponding to National
Emission Standerds for Hazardous Air Pol-
letants {NESHAP;). -

* Screening cumcentration, for cancer corre-
sponding to that ‘concentration that corre-
spotds-to the 10*individual cancer risk for

* Screening concentration for noncancer tox-.
icological- responses carresponding to the

MM@B}MM ion ‘
TABLE B-15.—AIR Mmanou PaTHWAY
DlSTNjI_CEWEIGHTS

Assigned
- Distance category {maes) distance
woRpht
i} 190
CreatertwnOio % .. | B -1
Greater than-¥%; 10 % 0.05¢
Greater than % 1 1 0016
Greater than 1 f0.2 00651
Groater than 2 10 3 0.0023
“Groatar than 310 4 0.004
Greater than 4 _ 0
* Do ot round T noerest imeger.

6.3.1 Noarest individual. Assign the
mea.tenIf individuat factor a value 85 follows:

* *F one or more residences or regularly
oocupiedbuildin'gsorareasissubiectm
Level § concentrations as specified in section

6.3, assigh a value of 58; i
©* Wnot, botif one or more & residences or
regrilarly occupied buildings or ateas is
subject to Level I cancentrations, assigna
value of 45. :

* If none of the residences and regularly
occupied buildings and areas is subject to
Level i or Level I concentrations, assign a

distance 1o any residenre or regularly
CCupi Of &T:a, a3 measured from
any soarce st the site with an uir migration
contaiment Exctor valoe greater than 0.
Basedmﬁinhnrudisume.migua
value from Table 6-16 to the nearest
individual factor.

Enter the value assigned in Table 6-1.

TABLE 6-16.—NEAREST INDIVIDUAL
FACTOR VALUES

bistamh:mmiﬂv&ual(nies}

f

Levell concontraionss .|
Level N concenyrationgs .|
O -

Geatrthan %o % |
Groatorthan %t 102, _ |

fsmamllauv!gln1_._...___.._._W
Greater s 1

canulag

* Distance does not apply.

632 Populotion. In evaluating the
population factor, count residents, studeats,
and workers regularly present within the
target distance limit. Do not count transient
populations such an customers and travelers
Ppassing through the area,

In estimating residential population, when
the estimate is based on the number of

concentrations. and potential contamination
Evaluate tﬁepopniatinnsnbiectto!.evel!
concentrations {see section 6.3} as apecified
insecﬁonﬁa.z.a&epopuhﬁmmbie:t'tn
Level ions as specified in section
6.323.andthepopnhﬁonmbjwtlnpomﬁal'
contamination as specified in séction 6324,
.Fortheﬂomnﬁa[.edntanﬁmﬁmfaumnse
populaﬁonmugecihemluaﬁngﬂnfactnns
sveciﬁedinsedimﬁﬁz.ﬁ.[-‘ouhelme}!md

. Level I concentrations factors, use the

population estimate, not popuelation ranges, in-
evalyating both factorg.
6322 Level fconcentrations, Sum the

concentrations. Multiply this sum by 10.
Assign the product as the value for this
factor. Enter this valge in Table 6-1.

06323 Levwl il concentrations. Sum the
numtber of people subject to Level I
concentrations. Do not include those people
already comnted under the Level [
concentrations factor. Assign this sum as the
value for this factor. Eater this value in Table
&L .

6324 Potential contamination.
Determine the number of people within each
of the target distance limit
{see Table 6-15) who are subject to potentia}
conteminating, Do not inclade those people
already counted under the Level | and [evel

. within a «istence calegory. assign a distance-

weighted popolation vatue for that distance
category from: Table 8<17. {Note that the
distance-weighted population values in Table
6-17 incorporute the distance weights from
Table 6-15. Do not maltiply the values from
Teble 8-17 by these distance weights.)

Calculate the potential contamination
factor value (P1) as follows:

where:
Wi=Distance-weighted population from
Table 6-17 for distance category .

n=Number of distance categaries.

IF P1 is fess than 3. do 5ot ronnd it to the
tearest integer: ¥ P{ is2 or mare, round to the
nearest integer. Enter this value in Table 6-1.

6325 Colculation of popuiation factor
value. Sum the factor vatees for Level I
concentrations, Level Il concentrations, and
Potenfial contamination. Do not round this

‘sumz to the pezrest integer. Assign this sum as

the popiilation factor value. Enter this value
in Table 61

value to this factor based an the shortest number of people subject to Level 1
TABLE 6-17. —DiSTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR AIR PATHWAY *
Number of people within the distanca category
Distance category mézaj 10t 3 | 01| 301 w00t o oo 1000t [0 T 100001 300001 1o | 1:000.001
% |30 [0 | .0 | w B 1Goooe | ® 100,000 o 1,000,000 o
300 | 1000 ] 3000 30,000 UV 300,000 3.060,000
Oh a source. —j ol s Vol s3loes [se2 a3t 524 | 16325 | s219r | 163208 52360 | 1632455
Graater than 0t % 30 1 L3 13 41 131 408 1384 4,081 13034 - | 40812 130340 408,114
Greater than % o o} o2 | os 3 9 2 -] 282 82 2815 8,815 28,153 88,153
Greater than % to § ¢ |eos ] 03 039 3 B 26 B3 261 834 ]| 2632 8342 26,119
Greterthan1w2_...__] o [ 0oz { 0gg | o3 08 3 8 27 a3 26 "} B1 2.659 2326
Greator than 2 tp 3 1 0 100091 004 | 01 | pa 1 4 12 38 120 s 1189 3755
Greaterthan3 w4 | o {0005 0oz | ooy 02 { 07 2 7 2 73 229 738 2785

6-3 'iiemqrces. Evaluate the resources
factor as follows:

. As#igna value of 5 if one or more of the .
following resources are present within one-

hﬁ!l’-mﬂe of a soiirce at the site having an air
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an & -
. c .- .l - l .
“Commercial silviculture.
o oF dests v

migration ‘containment factor,value greater

ion area.

- Tecreati
“*. Assign a valve 60 node of these

resources s present, -

xnter the valee pssigned i Table 6-1:

834  Sensitive environments; Evaluate
sensitive environments based an two factors:
actual contimination and, potential
contamination. Determine which factor

- applies as follows,

"B no samples mest the criteria foran -
observed release to air and if there is no

'lfone'cu-motésamplesmfeettheu-itgﬁafor
an observed release to air or if there is an
observed release by direct observation,

.determine the most distant location (that is,

sample location or direct observation
location} that meets the criteria for en
release:

~ observed

+ 1f the most distant location meetmg the
criteria for an observed release is within the

. 4-mile target distance limit, identify the

!

distance category from Table 8-15 in which it ..
is located:
—Consider sensitive env:mnm’hon ents - N
“located. partially or wholly, where
withinlhisdistan‘ceentegoryag? S
anywhere within g distance category
. closer {0 & source at the site as subject
1o actual contamination. .
~Consider all other A mfed, tive
exrvironinents located, partially or
- ‘wholly, within the target distence limit
as subject to potential contamination.
= ¥ the most distant location meeting the
criteria‘for an observed release is beyond the
4-mile target distance limit, identify the
distance at which it is located:
-Cma] insider sensitive enwronmejh e nis .
ocated, partizlly or whiolly, anywhere
‘within a distence from the sources at
* the site equal to the distance to this
- Iocation to be subject to actuat
contamination and include all such
sensitive environments in the
evaluation,
~Do ot include any senaitive
environments as subject to polential
contamingtion. - .
6.3.4:1 Actual contamindtion. Determine
those sensitive enviranments subjectto
actugl contamination fi.e; those located
partially or wholly within & distance category

:subfect to actual contamination). Assign

alu2fs) from Table 4-23 [section 4.1.43,1.1,
to each sensitive environment subject to
actualcuntaminah‘on.‘ Do -
_For thase sensitive environmerits ihat are
wetlands; assign &n additional value from

“Table 618 In ags;;

agsigning & value from Table
6-18, include-only thoge portions of wetlands

- located within distence categoties subject to

actual contamination. If 2 wetland is focated

‘partially ina distance category subject 1o

actyal contamination and partially in one
subject to potential contamination, then
aolely for purposes of Table 6-18. count the

" portion in the distance cateégary subject to

po‘ential contamination under the potential

contamination factor in section 6.3.4.2, _
Determine the total acreage of wetlands
within those distance categoties subject to
acual contamination angd assign &.value from
Table 8-18 based on this total acreage.
Calailate the actual contamination factor
value (EA) as follows: : .

where: C
WA=Value assigned from Table 6-18 for
wetlands in distance categories subject
- to actoal contamination. L

=Vahiefs) assigned from Table 423 to

. sensitive environment i. B
n=Number of sensitive environments subject

to actusl contamination. .
Enter the value assigned in Table 6-1.

TABLE 6-18. —WETLANDS RATING VALUES
FOR mnAMmmn'PAnmgv ’

Wetland area facres) Assigned
Lesg than 1 [
1.%0 50 e - 25
Greater $:an 50 to 100- s
Greater, than 100 to 150, 125
Groator-than 150 to 200 175
Greater than 200 to 300 250
Graater than 300 to 400, 350
“Greater than 400 to 500 450

“Wettads ag defined in 40 CFR section 2303,

8342 Potentip] contamination:
Determine those sensitive environmients
located, partially-or wholly, within the target
distance Jimit that are subject to potential
<contamination. Assign value(s) from Table

4-23 1o each sensitive enviromment subject
to potential contamination. Bo not include
those aensitive environments already counted
for Table.4-23 under the actual .

. contamination factor.

For each distance category subject-to
Petential contamination, sum the vaiue(s)
assigned from Table 4-23 to the sensitive
envitonments in that distance category. Ha
sengitive environment is located in more than
one distance category, assign the sensitive
environment ondy to that distance ca

hmng&ehighes’tdistanneﬁ_eig_hﬁngvaiue»

from Table 6-15.
For those sensitive environments that are
wetlanids. ussign an additional value from

‘Table 6-18. In essigning a value from Table

818, include’only those portions of wetlands

- located within distance categories subject to

Ppoténtiai contamination, ag specified in
section 8.3.4.1. Treat the wetlands in each
separate distance calegory as separate
sensitive environments solely for purposos of
applying Table 6-18. Determine the total
acreage of wetlands within each of these
distance categories and assign a separate -
valve from Table 6-18 for each distance
category. D ’
Calculate the potential contamination

- factor value (EP) as follows:

1 m
EP=— X ((W+SD)
0 j=1

O
5= IS

=1

Sy=Value(3) assigned from Table-4-23 to
- semsitive environment in distance -
Category. ' :
=Number of sensitive environments subject
- to potential contamination.

W,=Value assigned from Table 813 for

wetland ares in distance category i.
Dy=Distance weight from Table 615 for
i categoryj .
m=Number of distance categories subject to
potential contamination.

i EP is less than 1, do not round it 1o the
nearest integer: if EP is 1 or more, round 1o
the nearest integer, Enter the value assigned
in Table 6-1.

6343 Calcolation of sensitive
environments factor valve. Sum the factor
values for actual contemination and potential
contamination. Do not round thia sum,
designated us EB, to the nearest integer.

Because the pathway score based solely on
sensitive-environments is limited to a -
maximum of 80, use the value EB to
determine the value for the sensitive
environments factor as follows:

* Multiply the values assigned to
likelihood of felease (LR), waste
characteristics (WC]J, and EB. Divide the
product by 82,500,

I the result is 60 or less, assign the
value EB as the sensitive environments
factor value, :

~If the result exceeds 60, calculate a
value EC ag follows: -

{60){82,500)
ERHWC)

EC =

- Assign the valne EC as the sepsitive
environments factor valne. Do not round
this value to the nearest integer, :

Enter the value assigned for the sensitive
envitonments factor in Table ¢—1. ) :

835 Calculation of targets factor |
culegoty value. Sum the nearest individual,
population, resoerces, and sénsitive
envirerments factor values. Do not round this
sum to the nearest integer. Assign this sum as
the targets factor category vatue. Enter this
value in Table 6-1.

. 84 Colculation of air migration pothway

score. Multiply the values for likelihood of

- release, wagte characteristies, and targets,

and round the product te the nearest integer.

“Then divide by 82.500. Assign the resulting

value, subject to @ raaximum value of 100, as
the eir migration pathway score {S,}. Enter
this scare in Table 6-1.
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- 70 Sites Containing Radjoactive “releas?" in section 101(22) of CERCLA, a5 denoted with a “yes™ in Table 7-1are
Substances. : tmended, and should not be considered in evaluated diffarently for sites conlaining
In general. radioactive substances are HRS s%oring. ) : radioactive substances than for sites
hanmmmmmm Bvalmuﬁiesmlaiaingradmacﬁv; . containing only nonradioactive hazardous
shunldbemnﬁdendin!msw subshnnesnsin.gtheinstmcﬁonsspedﬁedin mbstames.whi!ethmedmtedwitha“no"

Re!easgofmtainmdiomwbsuw sectiom?.thm’:ghs.mpplmented_by&e are not evaluated differently and are not
are,_l_l%&xdudadﬁomtbed&ﬁniﬁmof instructions in this section. Those factors addressed in this section. -

Ground water pattway | Staness Sortace water pathway . | Stanss > Soll exponwe patmay | Stans e A pattwezy Status «
Likeihood of Mea. , Likelihood of Releaye uﬂelloud of Exposure Likeiihood of Releass
Obwudﬂehua__.._'___.-\'s Obsorved Release. - _| Yeou Obsecved Contamination___| Yes | Observed S— R /" Y
Mhm_..____ No Potantial 10 Rolexse . No mﬂy... No GasPtB“bﬂehasem No
Comalorhent..._____ " | No Ovesland Flow Contasin- |- Mo 10 Naerty Residnts...__ | Gas ——t  No
Not Procipitation. "~ { Mo | Runom No | Area of Contaminaton____| n Gas Sowce Typs.—... | Mg
Depth to Aquiter ____ , No Distance 10 Surface Water]  No Gas Megration Potantial___|  No
Travel Tame _ " No —— i NO Paricuiate Potantial i No
—— ] Frequency. N
Particulzto Containment._ | No
Pasticulate Source Type__} No
Patticedzte Mgration Po- | o
tential .
Waste Charactaristics Waste Chawacteristics Waste Characterfatics Waste Ctaractedstics
Tmumy._......_,.._.__,,.,..__, Yes Tondicy/Ecolocity | \“'ﬁf Toxicity e Yes Todcity.. . ] Yes
. 3 - - .
No Perss 0/ Mobility-. Yes/No | Haxardous Waste Quantity...| Yes Mdity——-—-.__..._.__,m_ No
*hza'dausWastcmlﬁy_..._ Yes ml’om__ © No | ' !'hmemaumﬁly..'_ Yos
Hazardous Waste Quartity .| Yes - .
Targets. ) . . TVargets - Targets Targets
M Wt - Yes* Nweslhfake-....__..._.._ Yes® MM Yes® | NMESQW—-—-“___. Yes®
m—...______‘____ Yes* Drinking Wator Poputation_ | Yes®- Mm Yos* Popuation. ..~ | Yes*
R No | Resx - . No. Workers.. " 1 Qosowces... 1 N,
WMMAM__.__ Ko Saﬁmﬁﬁmm.__....}&s R — No Sensitive Exvironments..___ No
. Human Food Chain Ingevig- ‘Yes® Temestrial Sensitive Emviron- | No
Human Food Chan Popda- | Yas»
~ Nezoty Individuad, No
Popeiation: Within 7 m__ﬁl No
- yes™; factors o '
. ‘memmm?mmﬂ : nmewag.medﬁﬂmmymdgmby
In generat, sites mixed specified in sections 2 throngh &, excepl: or sutface water through direct
radinl:amve' and other bazardous substances establish an observed release and observed deposition, or .
involve more evaluation than gites containing  contamination as specified in section 7.1.1. —For the surface water migration
only radionuclides. For sites containing When an observed release cannot be pathway, a source srea containirig
mixed radioective and other hazardayy established for a migration Pathway, evaluate radioactive substances has been
substances, HRS factors are evaluated based  potential to release a3 specified in section -flooded ata time that radioactive
‘on considerations of both the radioactive 7.1.2. When observed contamination cannot substances were present and one or
substances and the ather hazardous be established, do notevaluate the soil more radioactive substances were
s hmsinerdermdeﬁveamngle_setof expositre pa 2 tact with the flood waters,
ﬁﬂmvaluafareachfactnrmtegoryineach 71X Observed release/observed con 1ct it N o0 wa e
of the four pathways. Thus, th, HRS score for  -contaminatien, For radicactive bubstinces, * Analysis of radionuclide concenirations
‘these sites reflects the combived potential establish an observed release for each in samples appropriate to the pathway (that
bazards posed by both the radicactive and migration pathway by demonstrating ihat the is, ground water, soil, air, surface water,
other hazardous sehstances, ] :;te ha:.';1 released a radi;act_ive substancs 1o benthic, or sediment samples):
'Section?ism'ganizedbyfactorcategory. ¢ pathway for waters) ed or aquifer, as .
similar to sections 3 through 6. Pathway- appropriate): establish observed —F:;dmfglro::'ﬁde’;};i;x:r a;t:!m-aﬂy
specific differences in evaluation criteriaare  contamination for the soil exposure pathway s .

P s ubiquitous in the envirenment:
specified under each facior category, as as indicated below. Base these jon §in units of
Eppropriate. These differences apply largely  demonstrations on one or more of the - ~~Measured conceniration {in units o
to the soil exposure pathway and to sites following. es appropriate to the pathway activity. for example, pCi p er
containing mixed radioactive and other being evaluated: : kilogram [pCi/kg). PCi per liter .
hazardous substances. All evaluation criteria * Birect observation: : IpCif1]. pCi per cubic meter [pCi/
specified in sections 2 through 8 must be met, ~For each migration pathway, @ material m7) of a given radionuclide in the
except where modified in section 7. that contains one or more sample are at a level that:

71 Likelihood of refeuse /tikelihood of radionuclides has been scen entering ——-Equals or exceeds a value 2
expesure. Evalyate likelibhood of release for the atmosphere, surface water, gr standard deviations above the
the three migration pathways and likelihood ground water, as appropriate, or is . mean site-specific background

of exposare for the soit exposure pathway as known to have entered ground water concentration for that
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raciomuchide in that type of —Some postion of  » increase must be surfacewaterpetsz‘.steqcefac‘.or.andthe
sataple, or attributable to the site to establish hazardous waste quanfity factor as specified
~—-Exceeds the upperbimit valne -observed contamimation. The gamma-  in the foliowing sections. Evaluate all ather

of the range of regionsl emitiing radionuclides do not haveto - wa'stecharactu-isﬁclacmasspedﬁedin
background concentration be within 2 feet of the surface of the sections 2 through 8. .
values for that specific - . source. - : 721 Humanm toxicity: For radicactive
radionuclide i that type of For the three migration Afan - substances. evaluate the buman toxicity

' sample. - ) observed refease can be established forthe fucter as specified below, not s specified in

--somemonoﬂhnemmsfbe pathway for aquifer or watershed, as . - section24ii ] _
atiributable to the site to establish "sppropeiate), assign the pathway {or equifer Assign human toxicity factor values to
the ohserved release {or cbserved or watershed) an obsetved release factur those radionaclides available to the pathway
contaminatian], ard : value of 550 and proceed to section 7.2 i an based on quantitative doss ] -

~—For the soil exposure pathway anly, -observed release cannot be established, parameters for cancerisks as Iollows: _
the radionucEde must also be Aassign an observed release factar valte of * Evaluate radicnuclides only on the basis
[present at the smface.or covered by wnd proceed to section 7.4.2. . of carcinogenicity and assign all
2 feetor less of cover material (for For the soit exposere pathway. if cbserved radionuclides o weight-of evidence category
w&hﬁhﬁnbmeﬂ m.ﬁ?mbembﬁsfl::d.misame A, . .
-contaming C Rkelibood of exposare factor for resident * Assign & human toxicity factor value

~For man-made radionuclides without tion a vahue of 550 if there is an area of &aml‘ableﬁztoﬁchnd:gnﬁdehuedon

b s becky conceritrations  phserved contamination in ane or more its slope factor (also referred to as cancer

in the envitonment:- - of locations listed in section 5.1: evaluate the potency factor)

—-Measured mmntmttcn{mum:l: likelibood of exposure ﬁ.acmrf?rnea.rby ~Foz each radionuclide, use the higher of
mmofamenmdmna n pogﬂahmuspeuﬁed;m?;’w.and the slape factors for inhalation and
& sample _eth?rm_ e proceed to section 7.2 i observ : i asi
sample guantitgtion nlitgtion limit for that contamination cannot be established, do not “ngeshon t:lousagnﬁc::fn mf;:;.
specific radiomclide inthat type of  evaluate the soil exposure patiway, oy one slope factor is available for
media and is atiributable te the - At sites containing mixed radivactive and the radionuclide, use it to assign the

it R containing toxicity factor valye,
ste. i N other hazardous substances, evaluate ¥ 0o slope factor is available for th

~~However, if the radionoclide observed release for observed - —ik no slope lactor ig av € bor the
concentratios equais of exceedsits  contamination} separately for radiomsclides radionuclide, sssign that radionuclide
Kmit, but its 83 described in this section and for Gther atmnmy_ﬁaum:nheofo_mdnse
release can also be atiributed to hazardoos substances as desczibed in other radionuclides for which a slope
-one or more neighboring sites, then sections Z through 8. [ factor is svailable to evaluate the
the measured copcentration of that For the three migration pathways, if an pathway. ) -

. radionuclide amst also equal or observedrelease can be established besedon = I all radionuclides availadle to a
exceed & value either 2 standard eitherradiomectides or other hazerdous particular pathway are assigned a human
deviations shove the mean - - substances. or both. sssign the pathway (or -toxicity factor value of 0 {that is, no-stape

- contentration of that radionuclide . . aomifer or anchserved selease - factorisavailable for all the radionuchdes),

-» contributed by those factar value of $50 and proceed to section 72. - nse a default human toxicity factor valoe of
&ites or3 times its backgro * ~Ifan gbservedrelease cannot be established 1,000 96 the humar toxicity factor value for
Sancentration, whichever is lower. . based on either radionuclides or Gther sl radidmuclides available to the pathwey.

— ~If the semple quantitation Emit " hazdrdous substances. assign an observed At sites containing mixed radicactive and
_cannot be established: release factar value of @ and proceed to other hazardoes substances, evaluate the
——~if the sample analysis was sectian 71.2. . : toxicity factor separateiy for the radiozctive

performed under the EPA. For the soil expesure pathway, if observed mdatherhazaxﬂommhstannesandasﬁgn
Contract Laboratory Program, contaminetion cin be established on each & separate taxicity factor value, This
e the EPA contract-required gy oy radiepuclides or other huzardous applies regardliess of whether the radioactive
Quantitation Emit {CRQL}in  borances, or both, assign the likelihood of  snd ether hozardous substances are
mﬁmml" exposure factor for resident populationa | physically separated, combined chemically,
gquentitation lmit in value of 550 if there js an avea of observed or sinply mixed logethér. Assign toxicity
establishing an observed contaminetion iz one or more locations listed factor values to the radionuclides as specified
release for observed in section 52 evaluate the likehhood above and 1o the other hazerdous sabstances

__Kﬁmm“‘m)‘ .. expaswre factor for nearby population ss as specified in section 2411, '

- sample ‘“ﬂ?t::é;m specified io section 52.1; and proceed to At sites containing mixed radicactive and

mﬂll.nmba he EPA section 7.2, If ohserved contamination cannot other hazardows substances. if a2}
.Cmgﬁemmﬁm_ be established based an eithet radionuclides  radiomuclides aveilable fo  particular

. wl:c'eonhe mbe m oz other hazardous substances, do oot * patbway are assigned « human toxicity factor
Iace ¢ mm . evaluate the soil pathway. value of &, use a defandt buman woodicity factor

5 &T:Bnh!a s by 712 Poteni'nl to release. For the three valee of 1,000 for all those radiomnclides even

- otl’;er:dion:xml' ’_muf also Lo " migration pathways, evaluate potential 1o if nocradioactive hazardons substances

resent at the surface or 1% relehsefmsitesmgtaini:gradiugudichsin available to the pathway are assigned human
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soil} to es:hlish observeq ~ Comtainingatker hazardous substances. Base Similarly, if all nonradicactive hazardous
example, tion, the evaluation o the physical and chemical substances available to the pathway are

* *.Gamma radiation measurements {applies
only to observed contamination for the soif
exposure pathway):
~The gamrae radiation expasure mate, as
. measured in microroenigens per hour
{pR/hr] using e survey instrument held
1 meterabove the ground surface (or 1
meter awey from an aboveground
sgurce},-equals or exceeds 2 times the
~site-specific background gamma -
radiation exposure rate.

properties of the radionuclides. not on their
level of radivactivity. ’

For sites ¢
other bazardous substances, evaluate
potentidl to release considering radionuclides
and other bazardous substances together.
Evaluste potential to release for each
migratien pathway as specified io sections 3,
4, or . as appropriate.

7.2 . Weste charocteristics. For radioactive
substances, evaluate the buman toxicity
factar, the ecosystem toxicity factor. the

ining mixed radioactive and -

- assigned a buman toxicity fector value of 0,

use a default humari toxicity factor value of
100 for all these nonradioactive hazardous
substances even if radiopuclides available to
the pathway are-assigned human toxicity
factor values greater than 0. ’

722 Ecosystem loxicity. For the surface
water environmental threat [see secticnga 414
and 4.2.4}. assign an ecosystem loxicity factor
value to radionuclides (alone or combined
chemically or mixed with other hazsrdous
substances) using the same slope fattors and






